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Designers and Builders of Complete Steel Plants 


MESTA MACHINE COMPANY 


PITTSBURGH, PENNSYLVANIA 
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—" succeeds like success ! 


“fp more 


Cutler-Hammer control for 56 
inch side trimming and sheor 
line using magnetic amplifier. 


Cutler-Hammer high frequency control 
for electric welding tube mill, using 
magnetic amplifier. 





Cutler-Hammer magnetic amplifier 
speed regulator for a large tube 
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Cutler-Hommer control, using magnetic 
amplifier, for reversing cold strip mill 
with tension and voltage regulation. 


Cutler-HammerD-C Controllers 
using magnetic amplifier for 
pipe mill in a southwestern 
steel mill, 


Cutler-Hammer’s experience in 
applying the Magnetic Amplifier 
to steel mill control assures cor- 
rect solution of your problems. 


Cutler-Hammer has been so successful in 
the past in applying the magnetic amplifier 
to steel mill control schemes, it is very 
natural that companies looking for best 
results should come to Cutler-Hammer. 


This further adds to Cutler-Hammer’s 
backlog of experience, and gives more pos- 
itive assurance that the control scheme 
will properly apply and utilize all the in- 
herent advantages of this dependable con- 
trol component that has no moving parts, 
is capable of split-second response and 
many amazing features. ... Nothing suc- 
ceeds like success! CUTLER-HAMMER, 
Inc., 1269 W. St. Paul Ave., Milwaukee 1, 
Wis. Associate: Canadian Cutler-Hammer, 
Ltd., Toronto, Ontario. 


te 
CUTLER- HAMMER 


re 
—§—4 fej ce) Mae) a ie) 





IRON AND STEEL ENGINEER: published monthly by Association of Iron and Steel 


under Act of Congress 


Engineers, 
» March 3, 1879. $7.50 per year in United States and Canada, $10.00 f< 


1010 Empire Bldg., entered as second class matter January 25, 1924 at Pittsburgh, Pennsylvania, 


reign countries. Volume 31, No. 8 














SHEARING AND CLASSIFYING - SCRUBBING AND 
DRYING - RECOILING - SLITTING AND SIDE TRIM- 
MING - ROLLER LEVELERS - PAY-OFF AND TENSION 
REELS - SIDE TRIM AND RECOIL - SIDE TRIM AND 
SHEAR - TIN PLATE, SIDE TRIM AND SHEAR - CLASSIFYING 








THE AETNA-STANDARD ENGINEERING COMPANY - PITTSBURGH, P 


PLANTS IN WARREN, OHIO + ELLWOOD CITY, PENNSYLVANIA 


GOOD EQUIPMENT BRINGS DOWN 
PRODUCTION COSTS 





has the facilities 


to pour all grades and 


sizes of iron and 
alloy iron rolls 


.. and it has the equipment to 
machine them to your require- 
ments—in rough, necked, rough 
turned or finished form. 


THE NATIONAL ROLL & FOUNDRY CO. 


AVONMORE, PENNSYLVANIA 


SPECIALISTS IN IRON, ALLOY IRON AND STEEL ROLLS AND CASTINGS, 
STEEL ARMOR CASTINGS 
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4078 Bingham Avenue 
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WHAT'S HAPPENING AT CHANDEYSSON? 


What has made Chandeysson the talk of the industry? Here are the 
answers as we see them—simply this... 
; Ina progressive, virile program, launched a couple of years ago, 
these important decisions were made: 
e To build an organization for expansion. 
e To acquire more and better f acilities, tools. 
e To strengthen marketing policy and methods. 


e To tell the advantages of generators for power 
conversion—particularly Chandeysson. 
e To continue with products of integrity ..-4 heritage that 


has earned respect and attention for fifty years. 


TODAY..-- 
... your enthusiastic response, proved by statistics and intangibles, justify 
these decisions. Chandeysson production is at an all-time high... 

more customers are buying Chandeysson products than ever before. 
Production meets your delivery requirements . - - you get more machine 
value per dollar than ever before. Our engineering development 

program assures better service NOW and in the future. A capable sales 
organization is at your service. 

_,,and all at a reasonable profit in the spirit of American Free Enterprise. 
This milestone of successful operation is based on a half-century of fair 
dealing, quality products, progressive engineering and management. 


TOMORROW --- 


...you can discover for yourself 


why Chandeysson is the standard of the industry --- 

why Chandeysson Generators are first choice of those who 
plan for years ahead ..- 

why Chandeysson customers give Us enthusiastic public 
endorsement .-- 

how claims made can be backed up by the convincing proof 
of performance—now and for years to come. 


Ff Cartavd—- 


: e To establish even higher standards of quality and service. 
; 





Executive Vice-President 
General Manager 





N “ 77 4 s Ve UG ST 1954 
i A 
IRO ND STEEL I NC INEER, A t 

é , 


ELECTRIC COMPANY 


~o YOU...Our Customers __ 
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ELECTROLYTIC 
Lifetime power conversion 


Perfection of detail made the first Chandeysson 
generators so successful that today, long years 
after, many are still in daily service. 

We take pride in doing little things well—in precision 
machining an extra thousandth in a tolerance—being 
sure insulation is carefully and uniformly applied— 
fitting bearings with exactly the right clearance. 
Workers at Chandeysson have a creed of crafts- 
manship that carries through from selection of 
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raw materials to shipment of finished products. 
Every task is important 





and every man. 


Shown on this page are some of the men and some 
of the operations responsible for the high quality 
of Chandeysson products. We invite you to visit 
us and see for yourself the care and skill with 
which Chandeysson is building to meet your needs, 
not only for today but for generations to come. 


ELECTRIC COMPANY 


4076 Bingham Avenue ® St. Louis, Missouri 
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... at low cost 
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1904 Model 


Still in daily service! 
1954 Model Built to last 


another 50 years! 
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yesterday... 


today... 
tomorrow... 


first name 
in fine 


ELECTROLYTIC GENERATORS 


Every Chandeysson is built “from the ground up’— 
not assembled. Parts are specially designed, fabricated 
and integrated into each unit. 
From this construction come three outstanding advan- 
tages to users: 
1. Built-in high power factor. 
2. Sustained, lifetime overall efficiency as high as 85% 
that does not decrease with age or overload. 
- Overload capacity as great as 50% momentarily 
and 25% for long periods without distress. 
Yesterday, today, tomorrow... they're all the same to § 
your Chandeysson generator. It keeps running... giving # 
you lifetime dividends of highest quality performance, 
at lowest cost. 
Bulletin D-102 contains data 
and specifications on Chandeysson 
machines. If you are interested 
in power savings and power 
dependability, it will pay you to 
read this bulletin. Your copy sent 
) promptly, and without obligation. 


CHANDEYSSON ELECTRIC ¢ 


4076 Bingham Avenue - St. Louis, Misso 
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CONTINENTAL 


SEMI-CONTINUOUS MERCHANT BAR MILL 


When you plan additional rolling facilities—either a complete new in- 
stallation or modernization of existing mills—consult with Continental. 
You will benefit from wide and varied experience in designing, building 
and erecting modern ferrous and non-ferrous mills. For flat rolling: slabbing, 
universal, plate, hot strip, cold strip and temper mills. For shape rolling: 


blooming, structural, rail, billet, rod and merchant mills. 


Continental also builds a complete line of mill auxiliary equipment en- 


gineered to meet your exact requirements. 


Plants at 


East Chicago, Ind. ¢ Wheeling. W. Va. ¢ Pittsburgh, 


Copes-Vulcan Division, Erie, Pa. 


CHICAGO PITTSBURGH 





COMPLETE ROLLING MILLS 
ROLLS « ROLL LATHES 
CONTINENTAL CHIPPER 
SPECIAL MACHINERY 

STEEL CASTINGS « WELDMENTS 


COPES-VULCAN BOILER 
CONTROLS AND CLEANING 
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*Reg. U. S. Pat. Off. 


AMPCO METAL, INC. 








Production Steps Up 
Costs Step Down 


.-- when you use 


AMPCO: 
SLIPPERS 


—_ plenty of “plus value” in slippers cast 
of Ampco Metal. They’re tough — have unusual 
resistance to wear. They withstand the tremendous 
impacts and shock loads of steel-mill operation 
without squashing out. They have high fatigue 
strength. 
These properties mean lower costs for you — less 
downtime — longer runs without replacement. 
You get these slippers in the form you need to 
meet your specific operation. They’re available “‘cast- 
to-size” or as rough castings. “Cast-to-size Slippers” 








A EE AA BE he 


come either with tolerances of minus 0, plus %2; or 
plus 0, minus 2. Oil grooves are cast in, if you 
want them. 

And that’s not all. Ampco Metal’s stamina, tough- 
ness, and corrosion resistance mean that it’s ideally 
suited for cutting costs in other steel-mill applica- 
tions, too — screw-down nuts, wear plates, flash- 
welder dies, pickling equipment. Get the whole 
money-saving story from your nearby Ampco field 


engineer or write us direct 
G-20 


DEPT. IS-8, 1740 S. 38TH STREET 
MILWAUKEE 46, WISCONSIN 


West of the Rockies it's Ampco’s Burbank Plant, 
Burbank, California 
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When your speed reduction job calls for high ratios 








NICKEL-BRONZE WORM GEARS, chill cast 
in dry sand, combine low coefficient of 
friction with high tensile strength. 


HIGH-CAPACITY ROLLER BEARINGS take 
both thrust and radial loads. Lower wear 
and friction losses reduce maintenance. 


ALL-SPEED EFFICIENCY results from re- 
duced sliding action between worm 
threads and gear teeth, plus smoother 
power delivery. 


ONE-PIECE FORGED SHAFTS are alloy 
steel, carburized and heat-treated for 
great impact resistance. 


AUTOMATIC SPLASH LUBRICATION reli- 
ably supplies oil to all bearings and gear 
teeth at all speeds 


... Link-Belt gives you 


with right-angle takeoff... 


cuniind you want in 
WORM GEAR DRIVES 


ITH their compact, high-strength design, 

Link-Belt Worm Gear Drives permit high- 
ratio speed reductions in small space. High input 
speeds and low output speeds are provided, with 
ample capacity for heavy loads. 

Three basic types cover the complete field of 
application: Single worm gear drives, helical worm 
gear drives and double worm gear drives. All are 
available with either horizontal or vertical shafts, 
and single or double gear reductions for convenient 


and compact connection. 
Link-Belt Worm Gear Drives are available in 
3.1:1 to 8000:1 reduction ratios, 1400 to 123,000 


in. lbs. torque—0.22 


for Book 2324-A. 


LINK« 


ENCLOSED GEAR DRIVES 


to 564 output shaft rpm. Ask 





WHY PRE-INTEGRATED LINK-BELT DRIVES CUT YOUR POWER TRANSMISSION costs 


In addition to all three types of en- 
closed gear drives, Link-Belt builds 
variable speed drives, fluid drives— 
chains, sprockets, couplings, bearings, 
shafting, etc. All are pre-engineered 
for easy installation and maximum 
efficiency. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. ) z S 
Offices, Stock Carrying Factory Branch Stores and Distributors in All Principal Cities. Export Office: New York 
South Africa, 


Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 
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Springs. Representatives Throughout the 


Parallel 
Shoft 
Gear Drives 
—ask for 
Book 2519 


To Serve Industry There are Link-Belt Plants, Sales 
7; Canada, 


World. 
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BRAKES +» DISCONNECT SWITCHES 
CONTROLLERS - LIMIT STOPS 


LONG - LIFE brakes for 
cranes operated by a-c or 
d-c power. .. Give high 
speed performance—with 


low upkeep. 











Contactors operate on the 
LINE - ARC principle no 
destructive burning of arc 
shields—cool contacts . . . 


reduced maintenance. 





Simplified, Safe Dynamic Lowering Circuits for hoist 
motions respond quickly and permit accurate 


inching for spotting loads. 




















Youngstown Safety Limit Stops 
protect against overhoisting 
accidents—a positive check 


against human errors. 








7 Tab-Weld Plate Resistors—spot-welding provides a 


continuous path, and keeps resist- 


ance value constant. 





Reversing - plugging Con- 
trol for bridge and trolley 
motions automatically - 
controlled acceleration 
and only one adjustable 


relay for plugging. 


Cam-type Master Switches 
have narrow width and short 
throw—less fatiguing on the 


operator. 


Manual-magnetic Disconnect 
Switches operate with ease 


are arranged to control crane 


lights, too. 








Put your crane control problems up to EC&M. Each job is accurately 


engineered to give fine performance. When buying cranes, specify 


EC&M for complete crane control. 


EC@M?’s Fiftieth Anniversary 
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for more automatic noite 
transfer and handling and Builders 


of Better Steel 


eee look to BIRDS BORG Mill Machinery 


for over half a 


century ! 


@ Birdsboro-built Cooling Bed Shear Approach Table Transfer, showing 


Designers and Builders of: 


shuffle bars, double shear approach table and transfer that feeds double 


STEEL MILL MACHINERY 
HYDRAULIC PRESSES cold bar shear simultaneously. Transfer passes lift of bars from shuffle 
CRUSHING MACHINERY 

SPECIAL MACHINERY 

STEEL CASTINGS 

Weldments “CAST-WELD” Design 
ROLLS: Steel, Alloy Iron, Alloy Steel 


BIRDSBORG 


BIRDSBORO STEEL FOUNDRY & MACHINE CO., BIRDSBORO, PENNA, Offices in Birdsboro, Po. and Pittsburgh, Po. 


bars to second table without interfering with bars on first table. 
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with NATIONAL CARBON BRUSHES for 


MAIN DRIVE, MILL-TYPE AND GENERAL-PURPOSE MOTORS 


ENGINEERS: 


Fewer items do a better job 
when you select 
“National” brushes —simple, 
fast, accurate brush 

specification for you! 





How good is really good brush performance? Use “National” brushes and see! 
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TRADE -MARK 


PURCHASING AGENTS: 


The brushes you want, when 
you want them, from stock 
or catalog listings — you 
get a higher degree of in- 
plant-standardization, lower 
inventory, fewer costly, 
short-run items! 


The term *‘ National’, the Three Pyramids Device and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 

A Division of Union Carbide and Carbon Corporation _ 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 
LN CANADA: Union Carbide Canada Limited, Toronto 








NATIONAL 


BETTER- 
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MAINTENANCE MEN: 


Long life, low friction, 
minimum commutator main- 
tenance — an outstanding 
cost-record for you! 





















STOREKEEPERS: 
Stack ’em high, wide and 


handsome with these 
durable, easy-to-identify 
“National” brush cartons — 
good housekeeping, faster 
check-outs for your 
department! 









STANDARDIZED BRUSHES 





wherever 





For thirty-five years 
the leaders in applying 
Automatic Control and 
Instrumentation to the 

changing practices of the 
Iron and Steel Industry. 


BOILER COMBUSTION CONTROL SYSTEMS HAGAN 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS HALL 
METALLURGICAL FURNACE CONTROL SYSTEMS MU Se) UE | 


CONTROL SYSTEMS FOR AUTOMOTIVE AND CALGON 
AERONAUTICAL TESTING FACILITIES 
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steel is made 


RESULTS TELL THE STORY 


Every advance toward higher combus- 
tion efficiency in the steel industry has 
demanded better automatic control and 
instrumentation. Hagan equipment and 
Hagan methods have always been in 
the lead in solving the problems and 
have contributed to the success of many 
new fuel-burning practices. 

Hagan installations in the plants of 
the major steel producers indicate the 
diversity of the design, development and 
application problems solved by Hagan 
engineers. 

Automatic Combustion Control for 
boilers has advanced from the simple 
systems for gas and stoker fired units to 
the complex systems required for simul- 
taneous firing of several fuels in a single 
furnace. Hagan pioneered the automatic 
control systems for each successive step. 

Similar advances have occurred in 
metallurgical furnace practice, with the 
added complexity of reversal of direc- 
tion of firing and the operation of ex- 
tremely heavy dampers. Furnace types 
using Hagan Automatic Control and 


Instrumentation include billet heating, 
single and multiple-zone slab heating, 
open hearth and blast furnaces, and 
soaking pits. 

Gas mixing stations, based on meas- 
urement and calorific value or on volu- 
metric ratios, are among the numerous 
applications where Hagan Automatic 
Control and Instrumentation have con- 
tributed to the effective use of waste fuels. 

Among other diversified applications 
are: Measurement and control of air 
delivery from blast furnace blowers, 
with automatic compensation for baro- 
metric pressure and air temperature 
changes; automatic control and instru- 
mentation for coke oven crossover 
mains, exhausters, stacks and underfir- 
ing; natural gas flow metering, with 
fully automatic pressure and tempera- 
ture compensation; line type metering 
of liquid fuel for record and control; 
oxygen flow measurement and control. 

Our staff of engineers will be pleased 
to consult with you on your automatic 


control and instrumentation problems. 


HAGAN CORPORATION 


Hagan Building 


Pittsburgh 30, Pennsylvania 
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This Transformer Delivers 


33,962 


Amperes 


Providing high continuous current for 
specialized steel processing is an everyday 
duty for this transformer. Its well-bal- 
anced design and sturdy construction is 
based on past records of Allis-Chalmers 
transformers which show ability to with- 
stand as much as 25 to 30 years of the 
repeated daily short circuits encountered 
in furnace operation. Allis-Chalmers has 
been building arc furnace transformers 
for over 45 years. 



























In addition to furnace transformers in 
any rating up to the largest demanded by 
the industry, Allis-Chalmers builds a com- 
plete line of arc furnace electrical equip- 
ment, including electrical control, circuit 
breakers, and auxiliary transformers. 





Next time you consider a new or re- 
placement arc furnace transformer, 
consult the Allis-Chalmers district office 
nearest you or write Allis- 
Chalmers, Milwaukee 1, Wis. 


A-4318 


@extremely heavy supports brace coils 
Cue of these 20,000-kva against severe short circuit stresses. 
arc furnace transformers 
recently built by Allis- 
Chalmers for a large east- 
ern steel manufacturer. 
Each can deliver a contin- 
vous current of 33,962 am- 
peres per phase. Picture at 
right shows core and coil 
assembly. 


Osxiitui insulation techniques protect 
windings from overvoltages due to wide 
tap range. Some units are designed for 
as much as 50% range in secondary 
voltages. 


@rap-changing mechanism, specially de- 
signed for furnace transformers, is in 
separate compartment to facilitate peri- 
odic inspection and maintenance. Wide, 
flat contacts provide the long life needed 
for numerous daily tap-changing oper- 
ations. Mechanism can be either motor 
driven or manually operated. 


Orit blasting and three coats of baked- 
on alkyd resinous paint give transformer 
good surface protection against indus- 
trial corrosion. 


HALMERS © 
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For a lead “pan” cinch... 


it’s THERMALLOY' to outlast cast iron by 479 days! 







A large steel and wire company uses a double-lead patenting furnace to 
give good drawing qualities to wire. In this process, wire is drawn 
through a “lead” pan enclosed in the furnace where temperatures range 
from 1600 to 1650°F. 

Previously, cast iron “lead”’ pans were used . . . and the furnace had to 
shut down nearly every 21 days because the pan burned out and needed 
replacement. Then, a Thermalloy “lead” pan with integrally cast sinkers 
was installed. To date, this pan has over 500 days of service... saving this 
company expensive hours of repair and down time. 

This is just one example of how a Thermalloy heat-resistant casting has 
helped a manufacturer to realize more economy in heat-treating parts. Do 
you have a similar need for Thermalloy in retorts, furnace parts, trays, 
racks, pots or muffles? Call in an Electro-Alloys engineer for full informa- 
tion, or write Electro-Alloys Division, 5006 Taylor Street, Elyria, Ohio. 


THERMALLOY “LEAD” PAN ADVANTAGES 


Resists air-line attack, scaling and oxidation. 

Higher strength prevents sagging and distortion. 

Less weight means easier installation and less maintenance of 
supporting arches. 

e Greater resistance to abrasion. 




















- ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 
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Here's the fastest, most accurate annealing system yet 
developed . . . with a plus feature that eliminates down 
time due to repair and maintenance. Truly a miracle 
of annealing efficiency. That's the Lee Wilson Single- 
Stack Portable Base Radiant Tube Annealing System, 
the latest innovation by the company that invented and devel- 
oped radiant tube annealing. 


A Lee Wilson engineer can prove to you that by using single-stack 
type furnaces you are able to double production from a given 
floor area, and with lighter, less expensive auxiliary equipment. 
The new, doubly efficient, high speed Wilson “O” tube not only 
steps up production speeds but permits a much greater accuracy 
of heat control. This means you get faster production of a better 
product. 

And the completely portable base can, when maintenance is 
required, be detached in a matter of minutes, removed by light 


A typical load on a single-stack 
furnace base .. . 72” in diame 
ter... a piling heighth of 156” 

. each coil weighing 20 tons. 





The heart of the Lee Wilson 
Single-Stack Furnace is the “O 
Type Radiant Tube arrange 
ment that delivers an input o! 
$00,000 BTU per tube, per hour 


crane equipment... a spare base dropped in place, and produc- 
tion continued. 
There's a lot more... for example, expensive basements and 


understructures have all but been eliminated. But why not get 


the full story? Write today for a copy of Lee Wilson’s Single-Stack 
Portable Base brochure. 





“~ 


ENGINEERING COMPANY 


20005 WEST LAKE ROAD «¢ CLEVELAND, OHIO 
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20 tons. 


UNITED. 


Slabbing Mill 


UNITED ENGINEERING AND FOUNDRY COMPANY 


PITTSBURGH, PENNSYLVANIA 


® 


Plants ot Pittsburgh « Vandergrift « New Castle * Youngstown « Canton Designers and Builders of Ferrous and Non-Ferrous Rolling Mills, 

Subsidiaries: Adamson United Company, Akron, Ohio Mill Rolls, Auxiliary Mill and Processing Equipment, Presses and 

Lobdell United Company, Wilmington, Delaware other heavy machinery. Manufacturers of Iron, Nodular Iron and 
Stedman Foundry and Machine Company, Inc., Aurora, Indiana Steel Castings and Weldments. 








Ne delivers 75,000 cfm 


CENTRIFUGAL 





BLOWER for southern steel mill 


~-—2% ‘ 
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This De Laval 75,000 cfm blast furnace blower in a 
southern steel mill is driven by a 9,450 hp De Laval 
turbine operating at 2,900 rpm. Discharge pressure of 
the blower is 35 psig. 

De Laval blowers have what it takes to give long 
service. The rugged casings and sturdy, perfectly bal- 
anced rotors are built to take punishment. The pressure 
lubricated sleeve bearings and Kingsbury type thrust 
bearing add durability and reduce maintenance. Both 


ay DE LAVAL 








the turbine and blower are De Laval-designed and De 
Laval-made for top performance. 

De Laval centrifugal blowers and compressors are 
built in single and multi-stage types to supply air in 
volumes up to 150,000 cfm for all classes of service in 
steel, gas and coke plants. The wealth of application 
experience acquired by De Laval over the years assures 
a correct and economical solution to your blower 
problem. Consult your De Laval Sales Engineer. 


Centrifugal Blowers 





DE LAVAL STEAM TURBINE COMPANY 
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870 Nottingham Way, Trenton 2, New Jersey 
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WHY SHELL=-MOLDED BRONZE BEARINGS 
COST LESS AND WEAR LONGER 


National Bearing’s carefully controlled 
shell molding practice makes extremely 
close-tolerance casting possible. This 





eliminates the need for costly machining 





and metal waste. It permits retention of a 





greater portion of the tough outer cast 
shell...a guarantee of greater service life. 


Add to this the fact that if oil grooves 





are required, they can be cast in; if 





drilling is specified, castings are drilled 
prior to shipment so that they are ready 
for installation when received by you.. 





and you have the answer to why shell/- 
molded bearings cost less and wear longer. 


And remember, six modern National 
Bearing plants insure quality workmanship 
and prompt delivery. They, in turn, are 
backed by extensive engineering 
and research facilities of the entire 





American Brake Shoe Company. 


So investigate National SM castings 
for use as line shaft, crane, run-out table, 
and other similar replacement parts. 


OTHER NBD PRODUCTS FOR THE STEEL INDUSTRY 


Bosh Plates Stack Plates 
Monkeys Roll Neck Bearings 
Tuyeres Housing Nuts 
Coolers Babbitt Metals 


Mantle Plates Slippers 








NATIONAL BEARING DIVISION 


4930 Manchester Avenue, St. Louis 10, Mo. 
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UNITED ENGINEERING & FOUNDRY 
CO. installed a total of 1,824 
Timken bearings in these two 
continuous bar and billet mills 
in service at a large midwestern 
plant to insure lon 
mum maintenance. 
has been excellent. 


life, mini- 


erformance 


TIMKEN 


TAPERED ROLLER BEARINGS 


1,824 TIMKEN? bearings in two United mills! 
Result: constant pass alignment, simplified lubrication 





EVERAL years ago, United Engi- 

neering built these two modern 
high-speed 20” x 36" and 30” x 48” 
continuous bar and billet mills with 
alternate vertical and horizontal 
stands for a big midwestern steel 
producer. All told, they used 1,824 
Timken® tapered roller bearings in 
the two mills—on the roll necks, in 
the drives, on the run-out tables and 
in other vital applications. 

Timken roll neck bearings permit 
maximum roll neck size and provide 
greater mill rigidity. Higher rolling 
speeds are possible. Mills can be 
started or stopped without loss of 
steel. Pass alignment is accurately 
maintained by Timken roll neck 
bearings without the use of auxiliary 
thrust bearings. Due to their tapered 
construction, Timken bearings take 
radial and thrust loads in any com- 
bination. 

With Timken bearings there are 
no complex lubrication systems for 
roll neck bearings. They use simple 
economical grease lubrication. 
This eliminates a possible source 
of trouble, speeds up roll changes, 
reduces maintenance. 

Here are more significant bearing 
facts to consider: Timken bearings 
have extremely low frictional re- 
sistance due to their true rolling 
motion and incredibly smooth fin- 
ish. They have extra load carrying 
capacity due to full line contact be- 
tween rollers and races. They hold 
shafts and housings concentric, 
making closures more effective; dirt 
stays out, lubricant stays in. 

When you buy equipment, look 
for Timken bearings. When you 
build equipment, look into Timken 
bearings. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian Plant: St. Thomas, Ont. 
Cable address: ‘“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 








STATISTICAL 
QUALITY CONTROL 





To insure uniform high qual- 








ity and closer tolerances, the 
Timken Company uses sta- 
tistical quality control. With 
it, tolerance deviations are 


Ti 





plotted graphically. It’s one 
of industry's newest, most 





— 








scientific methods of im- 





proving product uniformity. 





























NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL) AND THRUST — LOADS OR ANY COMBINATION 
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By MELVIN NORD 
Patent Attorney 
Detroit, Mich. 


....copies of patents may be obtained 


from the Commissioner of Patents, Wash- 


ington, D. C., at 25 cents each... . pat- 


ents reviewed cover period April 6, 1954, 


through May 4, 1954.... 


’ 
‘ 
F BLAST FURNACE CHARGING 
DEVICE 
A U.S. 2,674,382, issued April 6, 1954 
I to Erik T. A. Tesch and Isak E. 


Johansson, relates to an improve- 
ment in blast furnace charging de- 
vices. The method of only allowing 
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Figure 2 





the material to pass through a cone 
when falling into the shaft furnace, 
which is now usually practiced, does 
not result in the desired distribution, 
owing to the tendency of the mater- 








ial to separate according to size and 
specific gravity. The rising gases fol- 
low the law of least resistance, and 


thus they flow more amply where 


coarser material is concentrated and 
the charge is looser than where there 
is finer material and the charge is 
correspondingly tighter. This will 
cause uneven reduction of the ore in 














Figure 3 


the material and the useful volume 
of the furnace will be less effectively 
utilized. Disturbances in operation 
may also result on account of the gas 
forming irregular passages in the ma- 
terial. 

In order to obtain a better dis- 
tribution of the material it has been 
suggested to close the opening of the 
cone-shaped bottom of the charging 
top by means of a conical valve 
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which, in order to empty the charg- 
ing top, may either be raised above 
its closing position, when the mater 
ial is to fall into the center of the 
furnace, or be 


said 
position, when the material is to fall 
towards the furnace wall. 

This device, however, has disad- 
vantages inasmuch as the height of 


lowered below 


outward 














fall of the material is changed when 
the conical valve is moved from a 
position above the opening in the 
bottom of the charging top to a posi 
tion below. 

The present invention overcomes 
this change in the height of fall of the 
material. The 
Figures 1-4. 

The shaft furnace is designated A, 
the the 


device is shown in 


lower container of double 
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charging top is designated B, and its 
upper container C. The latter is pre- 
ferably rotatably mounted on rollers 
2. The material is supplied to the 
furnace by the self-tilting wagon 1. 
After a sufficient quantity of mater- 
ial is supplied to the container C, the 
3 is lowered by means 
of the compressed air cylinder 4, the 
lever 5 with its counter-weight 6 and 
the hollow supporting rod 7. The 
charge material will thus slide down 
from the container C to the container 
B, whereupon the container C is 
closed by the valve 3, again being 
raised against the conically shaped 
hottom 8 of the container. 

After this the material is dropped 
from the container B into the shaft 
furnace A either by raising both con- 
ical valves 9 and 25 as shown in 


conical valve 


” 


Figure 3, thus allowing the material 
to fall down into the centre of the 
furnace, or by lowering the valve 25 
and raising the valve 9 as shown in 
Figure 4, causing the material to 
slide down around the wall 21 of the 
furnace A. In order to protect the 
wall against wear there is a lining 15. 
The valve member 25 and distributor 
14 carry radial ribs 17 on their up- 
ward surfaces, for guiding the stock 
flow. 

Figure 2 shows in detail how the 
valve 9 tightly engages the bottom 
16 of the container B, and how the 
valve 25 fits into the valve 9. 


LOW-TEMPERATURE 
IRON PRODUCTION 


In U.S. 2,674,531, issued April 6, 
1954 to Marvin J. Udy, reduction is 
carried out below the melting point 
of iron, just below the fusing temper- 
ature of the slag, so that sintering of 
the charge occurs. The first step in 
the process is the low-temperature 
reduction, and this is followed by a 
melting step. 

Solid carbonaceous material and a 
flux such as lime and silica are added 
to the charge, which is intimately 
mixed and finely ground. A slag is 
produced having a molal ratio of lime 
to silica of between 0.7 and 3.0. The 
sintering may be performed in a ro- 
tary kiln, a tunnel kiln, or a Dwight- 
Lloyd machine. The hot sintered 
product is delivered to the melting 
furnace. In some cases, only partial 
reduction may be carried out in the 
sintering step, the remainder being 
accomplished during the melting 
step. 
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The process may be operated ad- 


vantageously to utilize high-phos- 
phorus ores by using two electric 
melting furnaces. The process is capa- 
ble of high-tonnage production when 
a rotary kiln is used for the sintering 
step. In this case, fine scrap may be 
added to the charge. 

It is that the 
makes electric furnace 
smelting of pig iron, because the 
amount of power required is reduced 
substantially to that required for re- 


claimed process 


economical 


_- - 4 
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face of the gate 24. The valve is con- 
nected to the bustle pipe 27 as shown. 
A window 30 is provided through 
which the operator may observe the 
condition of the contents of the 
hearth in any of the open positions 
of the gate, (i.e. when passage C is 
open, or C & B, or C, B& A). 

The partitions 18 and 19 are so 
located in the blowpipe as to divide 
the effective passage in definite ra- 
tios. For example, the area of passage 
C might be equivalent to that of a 
5-in. pipe, that of passage C plus B 
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Figure 5 


fining. Larger electrical furnaces may 
be used, at high power factors. There 
is maintained a_ sufficiently heavy 
slag layer to provide for efficient 
melting and for carrying the power 
into the furnace at high efficiency. 

The process also makes it possible 
to use lower grade ores, without the 
use of coke. 


BLAST-FURNACE HOT-BLAST 
VELOCITY CONTROL 


Better combustion and heat con- 
centration within the hearth of « 
blast furnace are obtainable by a 
method of control of the velocity of 
the hot blast, according to Frank L. 
Luckey. The patent, U.S. 2,676,012, 
was issued April 20, 1954. 

The apparatus used is shown in 
Figure 5. The tuyere 12 fits the inner 
wall of the notch 11. The notch 11 is 
water-cooled by jacket 13. The blow 
pipe 17 is beveled to fit the conical 
seat 15 of the tuyere. The interior of 
the blowpipe is subdivided by par- 
allel horizontal baffles 18 and 19. A 
gate valve 23 is connected to the 
blow pipe, as shown. The valve has 
a gate 24 with a threaded stem 25 
and hand wheel 26. The ends of the 
partitions 18 and 19 fit against the 


to a 6-in. pipe, and C plus B plus A to 
a 7-in. pipe. The shifting of the gate 
24 changes the volume of air deliver- 
ed to the tuyere while the velocity 
remains substantially constant. 

An operator familiar with blast 
furnace practice can determine by 
looking into the window 30 whether 
the furnace is functioning properly 
in the vicinity of the tuyere, and 
whether or not the efficiency can be 
improved by increasing or reducing 
the volume of air blast to combat an 
irregularity in the temperature of the 
hearth. 


APPARATUS FOR CONTINUOUS 
CASTING OF STEEL 


An apparatus for continuous cast- 
ing steel is described by Irving Rossi, 
Rufus Easton, and T. Yates Wilson 
in U.S. 2,674,019. The patent, issued 
April 6, 1954, is assigned to Contin- 
uous Metalcast Co. 

The apparatus is shown in Figure 
6. The floor 1 of the reservoir in which 
the molten metal is maintained is 


provided with an aperture 2 through 
which the molten metal flows through 
a conduit 3 which conducts the molt- 
en metal to the casting mold 4. The 
flow of molten metal through the 
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TTC Needle-type Metallic Recuperators guarantee substantial 
fuel economies. Years of experience in the plants of the nation’s 
leading steel producers and fabricators offer time-proven per- 
formance. Flexibility of application and long, trouble-free 
service-life assure TTC recuperator efficiency. The design 
eliminates leakage and minimizes pressure and draft loss. 


Write or phone for a TTC recommendation to help reduce your heating costs. 


Thermal Transfer Corporation 


601 Columbia Building * Pittsburgh 22, Pa. * ATlantic 1-0437 
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“Lining for the Furnaces” by Agnes Potter Lowrie, famed artist daughter of a noted steelmaker. 
In this second of a specially commissioned series, Mrs. Lowrie captures the deceptively soft, seldom 
seen texture of refractory brick so rugged it can withstand months of searing 3000° temper- 
atures... Limited edition of 15 x 18 color prints available. Complimentary copy sent upon request. 





Whether it’s building bridges or bombers, 
skyscrapers or pipelines . .. when Ameri- 
ca grows, it calls on steel. Year after year 
the industry has met the demand for more 
steel, better steel, faster and more efh- 
cient production. Today’s speedy, almost 
automatic four-high mill, for instance, 
rolls in a single 8-hour shift more steel 
than the old-time hand mill produced in 
a week, 


As the mechanics of steel making im- 
proved, so have the materials which 


smooth the process lronsides roll neck 
and roller bearing lubricants. 


Roll neck shield, once applied by hand, 
is now supplied in liquid and semi-liquid 
form for continuous application by auto- 
matic pressure systems. Roll necks may 
be kept at constant temperature; the 
roller need not adjust his mill to main- 
tain proper gauge. 


More important, roll neck shield is for- 
mulated to the special needs of the indi- 
vidual user. For example, to compensate 
for local water and temperature condi- 
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tions or to meet personal preferences of 
mill superintendents. 


Roller bearing shield, an extreme pres- 
sure lubricant, has load-carrying capacity 
in excess of bearing manufacturers’ stand- 
ards, assuring a safety factor for peak 
loads. It carries the approval of all top 
bearing makers, 

Today almost every major steel pro- 
ducer is a user of Ironsides lubricants. 
Our unique position in the industry is 


due to our ability to formulate for in- 
dividual applications and supply those 
special formulas in any quantity. 


We like tough problems; we’ve solved a 
lot of them. For example, Palmoshield, 
replacement for palm oil and most sig- 
nificant advance in lubrication since 
World War II. If you have a problem, 
we d like to help lick it. A letter will sum- 
mon one of our engineers. Address The 
Ironsides Co., Columbus 16, Ohio. 





SHIELD \ 
propucts) 


By the makers of Palmoshield ¢ 









“ 


the palm tree that grows in Ohio” 
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aperture 2 is controlled by a valve 5. 

The invention has to do with the 
construction of the conduit 3 and 
valve 5 in order to enable these to 
withstand the temperatures of molt- 
en steel for considerable periods of 
time. 

The valve 5 consists of a tubular 
metal shell 6 with walls heavy enough 
to provide the required mechanical 
strength. The lower end of the shell 
carries a plug 7 of refractory material 
which seats against the aperture 2. 

The shell 6 supports and is sur- 
rounded by a refractory tubular 
sleeve 8, concentric with it and seated 
on the plug. The upper end of the 
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sleeve 8 is held in place by the washer 
10. The space between the shell 6 and 
sleeve 8 is filled with powdered or 
granular refractory material 12. 

The interior of the shell 6 is cooled 
by a cooling fluid such as water or 
air. The cooling fluid is introduced 
through a tube 13, circulating in the 
direction shown by the arrows. 

With this construction, the metal 
shell 6 is constantly cooled by the 
cooling fluid and retains its strength 
as a supporting member for the re- 
fractory tube 8. Furthermore, the 
cooling effect on the plug 7 reduces 
the effect of the molten steel on it, 
without however, causing molten 
metal to freeze on the plug. 

The combination of the refractory 
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Inventor or Assignee 
Kolene Corp. 


Reda Pump Co. 


United States Steel Corp. 
Jones & Laughlin Steel Corp. 


August Saxer 
Bethlehem Steel Co. 
Reginald Genders 
Cari Otto 

Ole Rolfsen 


Koppers Co., Inc. 

be - International Nickel Co., 
ne. 

Samuel E. Leonard 

Crucible Steel Co. of America 

Jay J. Seaver 

The Jeffrey Manufacturing 
Co. 

Lukens Steel Co. 

Alvin W. Davis 

Theo Munker 

Loftus Engineering Corp. 


Vanadium Corp. of America 
Crucible Steel Co. of America 


| United States Steel Corp. 


— Svenska Elektriska 
General Motors Corp. 
Edward J. Stark 

Sven E. M. Norlindh 
Allegheny Ludlum Steel Corp. 
Herbert Jones 

United States Steel Corp. 


Hooker Electrochemical Co. 
Leon M. L. Dupre 


United States Steel Corp. 


Leeds and Northrup Co. 

Allmanna Svenska Elektriska 
A.G. 

United States Steel Corp. 

Jones & Laughlin Steel Corp. 

Republic Steel Corp. 


Universal-Cyclops Steel Corp. 


Lawrence R. Robinson 


Patent No. Date Subject 
2,674,250-1 
and 4/ 6/54 Metal strip cleaning apparatus 
2,674,550-1 
2,674,446 4/ 6/54 Stack closure assembly for melting 
furnaces 
2,674,455 | 4/ 6/54 Apparatus for automatically position- 
ing metal strip on rolls 
2,674,760 4/13/54 | Tube cleaning apparatus 
2,674,926 4/13/54 Apparatus for circumferentially mill- 
ing steel ingots 
2,674,941 4/13/54 Device for marking sheet or strip 
2,675,125 | 4/13/54 Direct and indirect extrusion of metals 
2,675,215 4/13/54 Benzol spray scrubber 
2,675,223 | 4/13/54 Draft sintering apparatus 
2,675,296 4/13/54 Treating gas containing ammonia and 
acidic gases for recovery thereof... 
2,675,308 4/13/54 Using magnesium-containing addition 
agents to produce spheroidal graph- 
ite cast iron 
2,675,461 | 4/13/54 Heating metallic wire, bars, and strips 
2,675,720 4/20/54 Coiler and feeder assembly for revers- 
ing rolling mills 
2,675,864 4/20/54 Burner for open-hearth furnaces 
2,675,918 4/20/54 Magnetic separator 
2,675,969 | 4/20/54 - apparatus for disintegrating 
solids 
2,676,007 4/20/54 | Heat-treating apparatus 
2,676,008 4/20/54 Heat treatment and drying only on 
the surface of substances in continu- 
ous furnaces 
2,676,011 4/20/54 Construction for the tap holes of open- 
hearth furnaces 
2,676,097 4/20/54 —— for addition to cast iron 
or stee 
2,676,098 | 4/20/54 Drill rod steel 
2,676,146 4/20/54 | Apparatus for determining the propor- | 
| | tion of tin deposited electrolytically | 
| on each side of a steel strip 
2,676,232 | 4/20/54 | Method of thoroughly heating electro-| 
|  lytically to forging temperature large 
| billets 
2,676,368 | 4/27/54 | Permanent mold casting machine. 
2,676,369 4/27/54 | Apparatus for casting and rolling steel 
| _ into continuous strips 
2,676,502 | 4/27/54 | Universal rolling mill 
2,676,599 | 4/27/54 System for pickling 
2,676,793 | 4/27/54 Open hearth furnace 
2,676,834 | 4/27/54 = link for multiple-branch 
slings 
2,676,900 | 4/27/54 — of oxides from the surface of 
metals 
2,676,915 4/27/54 | Device to pack coal in coke ovens 
2,677,174 5/ 4/54 = for pulling blast furnace bosh 
plates 
2,677,277 | 5/ 4/54 Apparatus for measuring the tempera- 
ture of a heated body in an enclosure 
2,677,538 5/ 4/54 Apparatus for preventing piled sheet 
| iron from sintering together during | 
annealing 
2,677,541 5/ 4/54 Roll for automatically centering mov- 
ing objects 
2,677,570 5/ 4/54 | Lifting device for wire rope reels 
2,677,593-7 Preparation of ferrous chloride from 
and 5/ 4/54 mixed chlorides 
2,677,606-7 
2,677,610 5/ 4/54 | High-temperature alloy steel 
2,677,628 | 5/ 4/54 Cleaning refractory checkerwork in 
blast furnace stoves 
2,677,652 5/ 4/54 | Electrotinning continuous steel strip 
5/ 4/54 Furnace structure for use in melting 


2,677,710 


a consumable electrode in a crucible 


| United States Steel Corp. 


Allegheny Ludlum Steel Corp. 


tube 8 and the layer of powdered or 
granular refractory material 12 serves 
to prevent the freezing of molten 
metal on the outer surfaces, and has 


IRON AND STEEL ENGINEER, AUGUST, 1954 


been found exceptionally satisfactory 
for this purpose, not only because of 
the good insulating value of the finely 
divided refractory, but also because 
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the combination provides a structure 
which can continue to operate satis- 
even though the sleeve 8 
may crack due to thermal shock. In 
the event of cracking, the influx of 
molten metal will be stopped by the 
powdered or granular refractory act- 


factorily 


ing as a seal. 

A similar principle of construction 
is employed in the conduit 3 in which 
a tubular supporting member 15 of 
metal, preferably steel, is spaced from 
the refractory conducting tube 16 by 
a layer of powdered or granular re- 
fractory material 17. The conduit is 
supported by the flanged collar 18 
secured to a support 19. Ordinarily 
the metal tube 15 suffi- 
ciently by radiation and convection, 
although it may be additionally cool- 
ed by air blast or water jacket, if de- 
sired. 

Again, as in the case of the valve 5, 
even in the event of cracking of the 
tube 16, the 
molten metal will be prevented by 
the powdered or granular refractory 
material acting as a seal. 

The powdered or granular refrac- 
tory material should be of a type 
having a fusing temperature higher 


is cooled 


refractory escape of 
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® Here’s another carload of Weldco hairpin hooks, 
ready for shipment to one of the country’s largest steel 
These pickling hooks are lightweight but tough 
..» designed to handle loads as heavy as 3,000 to 5,000 
pounds, easily and safely. Weldco hairpin hooks with- 
stand hot pickling acids, too; in fact, they’re more corro- 
sion-resistant—more durable—than many heavier hooks. 

Weldco pickling hooks are made of Monel, and can 


plants. 





than the melting point of steel. Pow- 
dered or granular magnesia, zirconia, 
silica or alumina are examples of sat- 
isfactory materials. This powdered or 
granular material should be placed in 
the spaces provided in loose form, 
without the use of binder of any kind. 

In some cases, the molten metal 
may be discharged directly from the 
bottom of the tube 16, but it is usually 
advisable to use a distributor at the 
bottom of the tube to break or di- 
rect the flow of molten metal. Such a 
distributor is shown, consisting of an 
enlarged head 21 of refractory ma- 
terial secured to the flanged end of 
the tube 15. The molten metal flows 
into the mold 4 through apertures 22. 
The usual level of molten metal in 
the mold is indicated by the numeral 
20. 


MANUFACTURE OF LOW-CARBON 
STAINLESS STEEL 

U. S. 2,674,529, by Walter Crafts, 
and U. S. 2,674,530, by Herman P. 
Rassbach, relate to processes for fin- 
ishing low-carbon (less than 0.03 per 
cent) stainless steels in a basic lined 
furnace. The patents, issued April 6, 





1954, are assigned to Union Carbide 
and Carbon Corp. 

An electric are furnace having car- 
bon electrodes is charged with carbon 
steel scrap and stainless-steel scrap. 
The scrap is melted and decarbur- 
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ized with oxygen until the carbon 
centent is about 0.015 per cent. Then 
for the finishing operation, the fur- 
nace is provided with a slag having a 
base-acid ratio of 0.7 to 1.6, by add- 
ing silica under each of the electrodes 
(as compared to 2.0 for conventional 
basic slags). The resulting carbon 
pickup is shown graphically in Figure 
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LIGHTWEIGHT HOOKS 
for HEAVY-DUTY SERVICE 


WELD ( 0 HAIRPIN 


HOOKS SPEED UP YOUR 

PICKLING AND MATERIAL 

HANDLING OPERATIONS 
* 





be furnished in various other alloys. Put these 
sturdy, lightweight hooks to work in your 
plant—then watch your pickling and material 
handling costs go down. 








OTHER WELDCO PICKLING PRODUCTS 
Include Pickling Crates, Baskets, Chains, Jets, 
Scrubbers, and Mechanical Picklers 


WRITE FOR FREE CATALOGS 








THE YOUNGSTOWN WELDING & ENGINEERING COMPANY 


3700 OAKWOOD AVENUE 
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RECORD HORSEPOWER. G-E main drive system for world’s fastest cold mill at Fairless has record 
total horsepower of 21,650. This triple-armature twin drive packs 6000 horsepower into No. 5 stand. 


Drive-engineered by General Electric . . . 


World’s fastest cold mill rolls at 7000 fom 


Showcase of the steel industry, the new Fairless 
Works of United States Steel at Fairless Hills, Pa., 
reflects the latest in drive engineering and equipment 

much of it General Electric. Typical is this 5-stand 
tandem cold reduction mill, powered by a General 
Electric drive system. 

Fastest in the world, this cold mill speeds at 7000 
feet per minute—almost 80 miles per hour —delivering 
two tons of .009-inch-thick strip per minute. Accelera- 
tion from standstill to top speed takes only ten 
seconds. And the combined 21,650 horsepower of its 
main drives is also a record for this type of mill. 


G-E designed individual-generator control gives 
the mill greater flexibility and simplicity of operation, 
plus a higher percentage of ‘‘on-gage”’ strip. G-E drive 
motors, specially designed to reduce stored energy to 
a minimum, permit acceleration and deceleration at 
the high rates required. And responsive auxiliary drive 
system helps assure accurate control of gage and shape 
of strip even at these high speeds. 


See next page for design story b 
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APPLICATION ENGINEERING——On the job from early planning stages through start-up, 
G-E Application Engineers like W. E. Miller (left) helped design and install drive system. 
Here, he discusses 5-stand mill control with U.S. Steel engineers. 


At record-breaking Fairless Cold Mill. . . 


eneral Electric engineering services 


PRODUCT ENGINEERING—-One man has control of 5-stand mill designed special control equipment which continuously 
from main control board at No. 2 stand.G-E Product Engineers monitors performance, and perceives and corrects variations. 
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ANALYTICAL ENGINEERING—New circuitry for the 7000-fpm neer F. S. Rothe. Application Engineers C. C. Thomas and 
mill was developed using ‘computers such as this electronic R. G. Beadle check results of a “run” of the mill just com- 
differential analyzer being operated by G-E Analytical Engi- pleted on the analyzer to eliminate problems before installation. 





Save planning time, speed start-up 


Key factor in the success of Fairless’ cold reduction mill drive 
was the over-all system approach which co-ordinated the electric 
and process equipment. U.S. Steel and Mesta engineers, working 
with G-E engineers as a team, designed the 21,650-hp main 
drive system. 

Backing them up were G-E engineers who “‘ran”’ the mill on 
electronic computers to eliminate problems before installation, 
designed new control and drive circuits, assured the right equip- 
ment arrived at the right time, and helped start up the mill. 

Whatever your steel-mill electrical requirements, these and 
other G-E engineering services are available to help you achieve 
higher speeds for greater output, more accurate control of product 
quality, and lower unit costs to meet today’s demands. Your 
local G-E Apparatus Sales representative will put them at your 
service. Contact him early in the planning stage. General Electric 
Company, Schenectady 5, N. Y. 





















See next page for engineering details 


FIELD ENGINEERING Helping with mill’s installa- 


tion and start-up operations, G-E Field Engineers G t N 7 - A [ c LE C T Q | C 
H. L. Peacock (left) and C. E. Batchelder 


test differential relays with a U.S. Steel engineer. 
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Another example of G-E drive engineering at work! 
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2800 KW 3600 KW 3600 KW 1400 KW 2400 KW 2400 KW 1200 KW 


17 MAIN DRIVE G-E MOTORS, RANGING FROM 700 TO 2250-HP, DRIVE 5-STAND TANDEM COLD REDUCTION MiLL 


G-E individual-generator control helps keep 
Strip “on-gage” at Fairless Milt 





How G-E individual-generator control works 


In control circuit of No. 2 stand (left), mill master rheostat 
MRH determines voltage on master voltage control bus 
MP1 and MP2, which is the standard by which each 
generator’s voltage is controlled. By raising or lowering voltage 
on this bus, voltage of all generators may be raised or lowered in 
proportion. Mill master rheostat also controls excitation on 
generator-field exciter GFE, whichsupplies all stand generators. 
In this way, regulating amplidynes RE and BBE on each stand 
can operate at low voltage levels ideal for fast regulator action. 
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NO. 2 Individual voltage adjustment on each generator is deter- 
| STAND mined by stand master rheostat SSRH. Each stand-motor’s 
speed is also controlled by adjustment of its shunt-field 
l current by this same rheostat. 

| 

| 

| 


i ee 
a 
ome 





Load, or ohmic-drop compensation, is provided in the regu- 
lating system to insure the maximum amount of “‘on-gage” 
| GENERATOR strip during acceleration, running, and deceleration of the mill. 


FIELD To accelerate the mill to threading speed, then to running 

é' speed, and then back to threading speed, operator need only 
press respective buttons on conveniently located control 
cabinet. A full complement of indicating instruments is pro- 
$ vided for operator to check speed, load, tension between 
stands, winding-reel tension, and gage during rolling operation. 


GENERAL@@ ELECTRIC 


IRON AND STEEL ENGINEER, AUGUST, 1954 


T 


MRH DIAL B 


























ROLLING MILLS: 
bar, hoop, strip, shape 
mill guides; and rollers 


SEAMLESS TUBE MILLS: 
guide shoes, rolling 
mill plugs and rolls, 
piercer points, etc. 


ELECTRIC WELD TUBE MILL: 


forming rolls, planishing 
rolls, tool holders, etc. 


STRAIGHTENING MACHINE GUIDES 
HEAT RESISTING CASTINGS 


YOUNGSTOWN ALLOY CASTING CORP. YOUNGSTOWN, OHIO 















A TYPE OF OIL SEAL FOR EVERY SERVICE 
The J-M Clipper Seals used in Joy Manufacturing 
Company’s Double Drum Slusher Hoists are: (1) 
Type LPD for planetary clutch-hub to bearing-bracket 
seal, (2) Special Outside Lip Seal Between counter- 
rotating drums, (3) Type LPD seal as reduction gear 
(4) Special 
Outside Lip seal for reduction gear housing seal. 


housing to planetary clutch-hub seal, 
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Need, an oil seal te withitimd, muck and. acid nine weiter? 


Clipper Oil Seals help Joy Mine Slushers 
stay underground longer 


Tuis 125 H.P. Double Drum 
Slusher Hoist made by Joy Manufactur- 
ing Company is one of the most rugged 
machines in underground mining serv- 
ice. Designed to haul rock and ore in 
metal mining operations, it is constantly 
covered with muck and mud. In addition 
it is subjected to acid mine waters. To 
work dependably, shift after shift, day 
after day, it must stay clean and well 
lubricated on the inside. 


To protect its bearings from dirt and 
corrosion and to retain the lubricant, 
two types of Clipper Seals are used. Type 


JOHNS MANVILLE 





PRODUCTS 


LPD Clipper Seals with corrosion-resist- 
ant alloy garter springs are installed on 
the reduction gear housing to planetary 
clutch and on the planetary clutch hub to 
bearing housing. Special outside lip 
springless Clipper Seals are installed be- 
tween the counter rotating drums and 
on the reduction gear housing. This com- 
bination was effected by Johns-Manville 
Packing Engineers working in conjunc- 
tion with the Joy Manufacturing Com- 
pany engineering staff. 


Clipper Seals offer many advantages, 
wherever accurate fit, longer life and 


greater sealing effectiveness are required. 
These precision-moulded oil seals pro- 
vide easy installation, because the tough, 
dense heel affords just the right amount 
of rigidity for a press fit in the cavity 
. .. while the flexible lip, held in light 
but positive contact with the shaft by an 
especially designed garter spring, pro- 
vides effective sealing at all times. 


Clipper Seals come in a wide variety of 
designs, to meet practically any sealing 
requirement. For details write Johns- 
Manville, Box 60, New York 16, N. Y. 
In Canada, 199 Bay St., Toronto 1, Ont. 


Johns-Manville CLIPPER OIL SEALS 
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MORGANIZATION...way to cut costs 


They expected a minimum of 20 years of service from the special-purpose Morgan crane we built for 
their steel mill. Already this steel company has received 39 years of service, almost double the expected 
life...and the end is still nowhere in sight. And, of course, the yearly expected cost of operating the 
crane has been reduced. 


This is a typical result of ‘‘Morganization’’. . . surveying, designing, building, and installing with the 
experience and extra care that make Morgan cranes and rolling mills and special equipment /ast a lot 
longer. ..and that make Morgan equipment cost less over those added years. 


Write for booklet E-8, which describes ‘“‘Morganization”’ and Morgan equipment for heavy service. 
’ g quilt 2 


THE MORGAN ENGINEERING COMPANY, ALLIANCE, OHIO 
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of your checkers with 


Proper protection of checker chambers from 
overheat damage requires a temperature measure- 
ment right at the point where the hot combustion 
gases enter. It’s here that these gases usually do 
the most damage. It’s here that you need a 
temperature record to guard against destructive 
over-heating . . . damage to checkers . . . and pro- 
duction losses through down-time. It’s here that 
you want a sturdy, dependable, yet sensitive 
temperature detector. 

And it’s right at this point, that the L&N Rayo- 
tube detector goes to work for you—sighting 
directly on checker or fan tail arch, reporting 
temperature accurately, and staying on the job, 
day in and day out. 

Because this detector is hermetically sealed at 
its viewing lens, at its quartz window, and at the 
leadwires, dust and dirt just don’t get in. . . cali- 
bration remains dependable. Ambient heat won’t 
damage the Rayotube or affect accuracy, even 
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RAYOTUBE’ DETECTORS 


when the temperature of its housing goes to 350 F. 
And beyond 350 F, a forced cooling system keeps 
the Rayotube safe and efficient. 

The mounting and installation of the checker 
Rayotube assembly is relatively simple. In the 
majority of checker applications, an air purge is 
not required to keep the sighting tube free from 
fumes and dirt. However, connecting an air line to 
the Rayotube makes purging available when it 
is needed. 

These Rayotube detectors—in addition to pro- 
tecting checkers ——can be used, in a control system, 
to initiate balanced O-H reversals based on 
temperature-difference of the checkers themselves. 

If you’re interested in L&N Rayotube detectors 
and the Speedomax instruments used with them 
for checker applications, you can obtain more 
information from your nearest L&N representative 
or by writing Leeds & Northrup at 4942 Stenton 
Ave., Phila. 44, Pa. 


NORTHRUP 


automatic controls ¢ furnaces 


Jr! Ad N-33-643(1 
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Earle Browning, Manager 
Steel Mill Engineering 


This hot-strip mill needed 
smoother control 
and fewer cobbles 


Mr. Browning shows you on the next three pages how Westinghouse 


apparatus and engineering assistance solved these hot-strip problems. 





Westinghouse engineers had ideas for 
ingot buggy, runout table and coiler 


When Westinghouse engi- 
neers have complete electrical 
responsibility, they can coor- 
dinate drives and regulating 
systems for the complete mill. 
You benefit from a boost in 
production, a smaller scrap 
pile, a mill that’s easy to run. 


Remote controlled ingot 
buggies are a step toward 





automation. The operator of the ingot crane, above 
the soaking pits, runs the show. He presses a button, 
and the buggy slides beneath him and stops. After 
loading, he presses another button, and the buggy de- 
parts to drop its ingot onto the table in front of the 
mill stands. Meanwhile, the crane finds a new position. 
The empty buggy will obediently follow it to that 
spot. Or the operator may ask the buggy to wait. 


Main elements of this control are two parallel and 
sectionalized control rails. One is contacted by the 
cranes in their travel, and the other, with matching 
sections, provides the buggy control. These two rails 
form two legs of a Wheatstone’s bridge. When the con- 


trolling crane and the buggy are in different locations, 


you can BE SURE...1¢ i7s 


Westinghouse 





an unbalanced current flows. This current hurries the 
buggy along its track until the unbalance disappears. 


To handle wide strip ranges needed on high-speed, 
hot-strip mills, Westinghouse has a full line of drive 
equipment. D-c motors driving the stands are supplied 
either with Ignitron rectifiers or d-c generators driven 
by synchronous motors. Westinghouse Rototrol® pro- 
vides the precise synchronization between mill, table 
and coiler drives required when the strip is in both 
the mill and coiler and after the strip leaves the last 
stand of the finishing train and races into the coiler 
located near the mill. Westinghouse engineers care- 
fully match all drive characteristics and coordinate the 
total system with Rototrol regulators. 


Rototrol licks a lot of mill control problems. With 
runout table rolls and coiler mandrels driven by indi- 
vidual d-c motors, each controlled by adjustable volt- 
age, the load shifts as the strip zips from the mill 
along the table and to the coiler. Rototrol regulates 
for the speed changes and inertia effects that cause 
looping and cobbling. As a result, the speeds of the 
tables and coilers always bear a definite relationship 
to the speed of the mill. Simplifies your operation. 










22-panel adjustable voltage control regulates run- ; 
out tables and coilers. Current-limit Rototrols 
accelerate or retard the drive. Inset: Type M d-c 
contactor, a Westinghouse control line component. 


Ingot buggy control is visible at the board’s left 
end. Rototrol regulating sets and the power supply 
motor generator set are in the foreground. The 
operator inspects one of five Rototrol m-g sets. 
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700 Westinghouse d-c runout table motors each 
drive an individual roll on this runout table. 
Motors are 4-hp, adjustable voltage, totally en- 
closed, watertight. Each section’s speed is syn- 
chronized automatically with the stand speed 
by this coordinated adjustable voltage system. 
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‘(cont ) 


Westinghouse Rototrols match table and coiler 
speeds to the mill speeds. Each table section 
and each coiler are supplied power by an 
individual direct-current induction generator. 
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New floating-type gearmotor matched to a high- 
speed motor gives you an economical drive. This 
unit (right-angle type with worm gearing) floats 
with the roll. It assures alignment, saves space. 
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New Life-Line® “A” motor has 
frame, feet and end brackets of 
heavy cast iron. Other new Westing- 
house features: Bondar insulated 
wire; unitized stator; balanced, die- 
cast rotor; pre-lubricated bearings. 
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he 


peee.n AISE Standardized Mill Motor has 
high starting torque—ideal for high 
Flying shear is controlled from this desk, located in the pulpit. Both the roll diameter inertia loads. Its simplified con- 


compensating and the cut-to-length potentiometer rheostats are in front of the operator. struction makes servicing and main- 
tenance easy, and it performs effi- 


ciently under toughest conditions. 


Flying shear and mill speeds 
are matched by Rototrol 





On this new flying shear setup, a speed-indicating gen- approximately three-quarters of a second. It stops just 
erator, mechanically connected to the last finishing as quickly. An operation like this cuts scrap losses. 
mill stand, has its voltage bucked against another 
speed-indicating generator coupled to the shear drive. Westinghouse maintenance service will keep 
Any difference in voltage between these generators ac- this rugged apparatus at peak performance. ; 
tuates the Rototrol-electronic regulator to increase or Westinghouse has 31 Renewal Parts Warehouses, 
decrease the shear speed as required. A single motor 38 Repair Plants, and 56 Field Service Offices. 
forms the Westinghouse flying shear drive. It’s located Put our facilities to work for you. Phone your 
in the motor room—a clean- nearby Westinghouse representative. Westing- 
er, less cramped area. The house Electric Corporation, 3 Gateway Center, 
shear is accelerated to speed in P. O. Box 868, Pittsburgh 30, Pennsylvania. 5 
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you can 6€ SURE... 1 ns Westinghouse 





Perry Croco, Engineering Manager in the Westinghouse Pittsburgh office, backs up the salesmen in his 
territory with first-class steel engineering help. Put him—or his counterpart in your area—to work for 
you. Ask your Westinghouse representative for these booklets: Rototrol in the Steel Industry (B-3998-B), 
Westinghouse Gearmotor (B-5645), Complete Industrial Control (B-6051), New Life-Line “A” Motor 
(B-6154), Magamp in the Steel Industry (B-5468), Mill Motors and Controls (B-4730) or write to: Indus- 


trial Products Advertising, Westinghouse Electric Corp., Box 868, 3 Gateway Center, Pittsburgh 30, Pa. 
MP-3017 
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BLISS ACQUIRES ALL RIGHTS 
TO WELD-A-MATIC SPLICERS 


A rights to the Weld-A-Matic Splicer line used for ferrous and non-ferrous splicing have been 


acquired by E. W. Bliss Company from the dissolved Arms-Franklin Corporation. The agreement 








transfers to Bliss all patent rights, engineering drawings, service, operating and empirical data. 


Weld-A-Matic Splicers are widely used for the splicing of strip for coil build-up, continuous 
feeding of skelp in light wall-pipe making, reuniting silicon sheets into continuous coils and 


many other uses. 


Gages spliced range from 0.014 in. to 0.3125 in.; speeds up to 120 in. per minute depending 
upon gage. Weld-A-Matic Splicers are completely equipped and easy to operate, under the shielded- 


are principle: no special welding skills required by operators. 


E. W. Bliss is continuing research 
and development of the line. Though 
some grades of aluminum can now be 
welded, Bliss is seeking to widen the 
application. In addition, Bliss plans to 
manufacture two of the more popular 
models as standard—others will be de- 


signed to suit special requirements. 


For more information, write or call 


for a Bliss engineer. 
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Strip in single or multiple strands up to a total width of 54'' may 
be bright annealed or normalized, continuously, in this EF gas fired 
radiant tube installation. Capacity 7200 Ibs per hour. 
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A large capacity continuous strip normalizing, annealing and gal- 
vanizing unit. This is a combination EF gas fired radiant tube and 
electrically heated installation and is over 400 feet long. 
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Stainless steel strip is bright or process annealed, continuously, in this 
EF gas fired special atmosphere tube muffle type furnace. It also 
handles other strip requiring lower temperatures. 
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We are in position to design, build and put in 
operation; continuous strip lines for hot or cold 
rolled, high or low carbon, stainless, silicon, tinplate, 
aluminum, brass, bronze or any other ferrous or 
non-ferrous strip — for bright annealing, normal- 
izing, galvanizing, aluminizing, tinning or any other 
process — in the size and type best suited to your 
plant, process, product or production requirements. 
No job is too large or too unusual. 

Put your production furnace problems up to 
experienced engineers — #t pays. 


THE ELECTRIC FURNACE CO. 
Salem, Ohio 

Gas Fired, Oil Fired and Electric Furnaces 

CANEFCO LIMITED 


Canadian Associates ¢ ¢ Toronto 1, Canada 





An EF special atmosphere furnace with flame preheating burn-off or 
oxidizing section and controlled heating and cooling zones for 
producing various surface conditions on strip 
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PROOF OF LOW MAINTENANCE 
ON CLARK TYPE “CY” STARTERS 


These unretouched photos show contact tips from a CLARK 
Bulletin 7707 contactor—the contactor used in the standard 
Bulletin 6013 size 2 AC Motor Starter—as they looked 
before and after a year of hard use. 





The contactor is in service at Cleveland Hone and Manu- 
facturing Company, on a special transformer and rectifier 
circuit used in processing automotive parts. The tips shown 
right above were removed from the contactor after 12 
months of steady service, often operating as frequently 
as 5000 times per hour. 


Note that slight discoloration and minute pitting are the 
only evidence of wear. They require no cleaning, dressing 
or filing, and are in condition to give many more years 
of dependable service. 


The secret of long contact life in the CLARK Type “CY” 
Starter is its exclusive arc-quenching principle, using 
strong multi-turn magnetic blowouts and double-break 
contacts. Forced rotation causes the arc to move continu- 
ally on the contact surfaces, distributing the heat and pre- 
venting pitting or “build-up” at any one point. Result: 
extremely effective arc interruption, and greatly reduced 
wear on fips, CLARK Type “CY” Starters include 

many more features for dependable 


service and reduced maintenance. 
Write for descriptive literature. Let us tell you the complete story. 


al 
he CLARK SS CONTROLLER 


Engineered Electrical Control 1 | 1146 East 152nd Street ° . Cleveland 10, Ohio 
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Wagner 
ELECTRIC MOTORS 


«++ the choice of leaders 
in industry 


dont let 
production 
ules lag! 


a 


by 
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The Wagner line of general-purpose polyphase 
squirrel-cage motors, built for rugged industrial 
service, includes a “family” of open protected-type 
ratings through 400 horsepower. These motors are 
protected by a heavy steel frame, with ventilating 
openings at the bottom only, and by endplates of 
drip-proof design. 

These Wagner Motors have the winding strength 
and the adequate ventilation required to stand the 


WAGNER ELECTRIC CORPORATION 


Wagner totally-enclosed fan-cooled cast iron frame motor, completely 


4 ) : protected from dust, dirt or corrosive vapors. Built in ratings from 
- | Sm 2 to 250 hp. Also available in explosion-proof design. 
_” 


Wagner 


= Industrial Motors 
a assure corminility of mote qoeranion 


1/6— 400 hp. 


shock of starting heavy loads repeatedly and to 
operate continuously without exceeding their rated 
40° C temperature rise. 
* * * 

A skilled Wagner engineer will be glad to help 
you select the correct motor for your specific appli- 
cation. Just call the nearest of our 32 branch 
offices, or write for Bulletin MU-185 for complete 
information. 


ELECTRIC MOTORS 
TRANSFORMERS 


6483 PLYMOUTH AVE., ST.LOUIS 14, MO., U.S.Ae INDUSTRIAL BRAKES 
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BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES BRAKE SYSTEMS— 





AIR AND HYDRAULIC 
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16 Years on the Job 
.« » Still going strong 


a pleasing record but not unique for 
users of Morgoil Bearings. Long life, of 
course, is a desirable attribute. But perhaps 
more important to you is the accuracy of 
rolling that Morgoils permit. . . the savings 
in power. . . the almost complete freedom 
from maintenance costs. 

Whatever you are looking for in a roll 
neck bearing you will find it in Morgoil— 
the preferred bearing of the world’s largest 
producers. 


MORGAN CONSTRUCTION CO. 
WORCESTER, MASSACHUSETTS 


: ’ 
i} i 


English Representative: 
International Construction Company, Ltd. 
56 Kingsway, London, W. C. 2, England 


MB-24 
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48”"-72 Morgoil Bearings operating in 25'% 
and 52x90, 4 high hot strip mill at Granite 
City Steel Co., Granite City, Illinois 
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ROLL NECK BEARINGS 
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Costs less to use ! 


As THI industry's highest quality maintenance material, 
Permanente 84 keeps steel furnace bottoms in good oper- 
ating condition with less material than usually required. 

Thus, it actually costs less to use Permanente 84 than 
materials with a lower initial cost. 

Leading steel producers report that Permanente 84, 
by lasting longer, helps cut down-time for maintenance 
and repair as much as 50%! 

This means Permanente 84 makes possible more steel 
at lower cost per ton. 

Order Permanente 84 now, and get that extra tonnage! 
It’s your best buy for bottom, bank and tap hole mainte- 
nance. Also ideal for open hearth and electric furnace 
rebuilds. 


For complete information contact Kaiser Chemicals 
Division, Kaiser Aluminum & Chemical Sales, Inc. Re- 
gional sales offices: OAKLAND 12, California, 1924 
Broadway; AKRON 8, Ohio, First National Tower; 
CHICAGO, 518 Calumet Bldg., 5231 Hohman Ave., 
Hammond, Indiana. 


Kaiser Chemicals 


Pioneers in Modern Basic Refractories 


Basic Refractory Bricks and Ramming Materials + Dolomite * Magnesia * Magnesite * Alumina * Periclase 
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Valve Maintenance Cost: ZERO 


...on fuel oil piping, 
for example 
















The Installation 


At North End Yard, The Cincinnati Union 
Terminal Railroad, using Crane steel 
valves and fittings throughout diesel fuel 
receiving and filling system. Working 
pressure, 40 pounds. 





Valve Service Ratings 
SUITABILITY: 

Doing the job as intended 
FEATURES: 

Exelloy seating 
MAINTENANCE COST: 

Zero 
SERVICE LIFE: 

Installed 1948—Shows long life ahead 
OPERATING RESULTS: 

Low-cost, trouble-free fueling 


AVAILABILITY: 
Crane catalog item—No. 47X 





The Case History 


Not until the terminal’s engineers were convinced of its 
dependability and low-cost maintenance was any equip- 
ment bought for this project. Many similar systems were 
studied for the best means of assuring utmost economy 
of operation. The installation was made in 1948... with 
welded piping where practical, using Crane materials 
exclusively —steel fittings, check valves, and No. 47X, 
150-Pound steel gate valves. 








The Valve 


150-Pound Steel Gate—with its ex- 
ceptional performance assured by 
Crane quality design... by Crane 


pioneering skill in steel casting... { More than 5 years later the terminal reports: Piping 
and the high adaptability of Crane system operation entirely satisfactory; maintenance cost 
Exelloy trim for oil services. Sizes 2 to date: zero. Further result: Crane valves have earned 
to 24 in.; screwed, flanged, or welding top consideration for proposed extension of system. The 
ends. See your Crane Catalog, or ask terminal knows the value of thrifty buying—quality al- 
your Crane Representative. ways outweighs price-tag savings. 
















THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES » FITTINGS = PIPE = PLUMBING + HEATING 
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PRODUCTION OUTPUT IN EVERY INDUSTRY 


moving things faster...more accurately! 






















Reliance electric motors, adjustable-speed drives, elec- 
tronic controls, and applied engineering—the Tools of 
Automation—make it possible to secure increased pro- 
duction in a single machine... part of a process... or 
an entire factory. 


And these tools provide all the dependability and economy 
you need to get complete benefits of automated equipment. 
They have established an unequaled record of perform- 
ance under the most exacting operating conditions in 
industries like textile, chemical, steel, metal working 
and automotive. 


One of the most important Tools of Automation is 
Reliance Applied Engineering which is used to analyze 
and supply the answer to your specific situation. Reliance 
engineering is backed by nearly 50 years of experience 
in the development and engineering of drive systems 
which have made automation possible. 

















For all the facts, write for your copy of our new booklet, 
“The Tools of Automation”. A-1at4 








RELIANCE tncitteine co-° 


1084 Ivanhoe Road, Cleveland 10, Ohio + Sales Representatives in Principal Cities 
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report recently issued by the British Board of 
Trade calls attention to the AISE Convention 
and Iron and Steel Exposition to be held in Cleve- 
land, Ohio, September 28, 29, 30, October 1. The 
report quotes a United Kingdom manufacturer who 
visited the 1952 Exposition as saying it was of pri- 
mary importance, with manufacturers of equipment 
used in the production of iron and steel showing new 
products to a greater extent than in any other show 
for the past 25 years. It further quotes the British 
Consulate in Cleveland as saying that this show 
should not be missed by any representatives of United 
Kingdom firms interested in medium or heavy indus- 
try who might be visiting the United States at the 
time of the show. 
How about you fellows who live closer? See you in 
Cleveland. 


& 


HE 46-in. slabbing mill at U. S. Steel’s Fairless 
Works set a record by rolling 425 ingots, weigh- 
ing 4038 tons, into slabs in one eight-hour turn on 
July 27. This tops the 3785-ton turn record set at the 
company’s Homestead Works in January of this year. 


& 


HE National Fire Protection Association reports 
that every day there are 1087 home fires, 95 
store fires, 97 factory fires, 8 church fires, 11 school 
fires, 4 hospital fires — and 33 deaths by fire. 
Fire prevention week is schedule for October 3-9, 
but maybe we should make it every week. 


e 


ND perhaps it might be well to mention the 
schoolboy who won a contest for the best an- 
swer to the question: ‘‘What are the three most 
common causes of fire?’’ His answer: ‘“‘Men, women 
and children.”’ 


” 


few years ago various statements appeared in 

the press to the effect that the break-even point 
in the steel industry was at 85 per cent operation. 
At that time we disputed the figure as one set up by 
people unfamiliar with the depression operations of 
the early thirties. 

Reports for the first six months of 1954 show reas- 
onably good earnings at 70 per cent operation. In 
some cases, second quarter reports are actually better 
than those for the first quarter. And we'll risk a small 
wager that the break-even point is below 50 per cent 
for most integrated companies, once they get into the 
swing of it. 
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S one of our friends said: “If we hadn't expand- 
ed, we'd think we were really going to town 
with today’s business.”’ 


a 


HE fellow next door says the nicest thing about 
summer is that it’s always too hot to do the things 
we didn’t do last winter because it was too cold. 


A 
PEAKING before the Institute of Food Technolo- 


gists, American Can Company research men 
reported that “‘tin cans’’ of the future may well be 
tinless. Experimental work is under way on cans 
made of untinned steel, specially treated steel, alumi- 
num, and steel coated with aluminum, zinc and 
nickel. They said that, for the foreseeable future, 
most of the tinless cans must be made of steel or steel 
coated with other metals, as no other metal is pro- 
duced in sufficient quantity to meet the needs of 
35,600,000,000 metal cans produced annually. 


os 


HE office philospher says that it’s the number of 
square people, not the number of square miles 
that makes a country great. 


_ 
study by the Machinery and Allied Products 


Institute shows current replacement expendi- 
tures for capital equipment are $10,400,000,000 per 
year, and will increase to $15,000,000,000 by 1960 
and to $26,700,000,000 by 1975. 


. 


AYBE we're unduly timid, but reports that pas- 
senger cars may have a top speed of 150 mph 
within five years remind us of the little verse: 


Buses turn over, airplanes crash, 
Trains are wrecked, and autos smash. 
Hikers are slaughtered, ships can sink. 
Better stay home is what I think. 


a 


Y say that 35,000,000 Americans stop work 
for coffee every morning. Wonder how many 
stop for a coke every afternoon. 


he 


HE American Iron and Steel Institute locates the 
geogaphical center of the steel industry in Allen 
County, Ohio, about 7 miles east-north-east of Lima. 


A 


ANY men of 60 look like 50, feel like 40, act 
like 30, and see plenty of opportunity walking 
along the street they overlooked at 20. 


© 


Vitae people’s financial problems are simple. 
They’re short of money. 


. 
D\ eee to figures released by the American 


Iron and Steel Institute, defense programs (in- 
cluding atomic energy) used about 18,000,000 tons 
of steel direct from steel mills in the three years 
1951-1953. This represents about 8 per cent of the 
total steel produced. 


51 








The “inside” story of 
ElectronikK instruments 


Maybe you’ve never seen what’s inside the case 
of an ElectroniK instrument. And even if you 
have, you might not realize how each component 
has been painstakingly refined to contribute its 
share to the overall performance and depend- 
ability of the instrument. Three of these com- 
ponents in particular—the converter, ‘“‘Con- 
tinuous Balance”’ amplifier and the balancing 
motor—are key members of the ElectronikK 
team with which you should get acquainted. 


The Converter 

is what transforms tiny 
direct-current signals 
from the thermocouple or 
other sensing element into an alternating volt- 
age that the amplifier can conveniently handle. 
In principle, it is somewhat like the vibrator in 
your automobile radio. But because it deals with 
such small bits of electrical energy, it has been 
designed of carefully selected materials which 
prevent the introduction of misleading signals 
into the measuring system. It is hermetically 
sealed against the effects of dust, humidity and 
atmospheric pressure change, and is shielded 
against stray electrical and magnetic fields. 





The "Continuous 
Balance Amplifier” 
boosts the incoming 
signals by millions 
of times . . . makes 
them strong enough to operate the balanc- 
ing motor. Although it looks like part of 
a radio chassis, few communications circuits 
could equal it for quality. It uses standard, easily 
obtained parts, which are operated far below 
their normal ratings to insure exceptionally 
long life. The circuit has great stability against 
drift and pick-up, and is thoroughly tempera- 
ture compensated. 





The Balancing Motor 

does the work of moving 
the pointer, recording pen 
and any control devices 
that may be incorporated in the instrument. It 
packs plenty of power into a small space... . 
gives ample torque to give fast, accurate po- 
sitioning whenever the amplifier calls on it. 
‘Totally enclosed, the motor is impervious to 
dust, dirt and changes in mounting position. 








Open hearth 


heat-ups speeded 


...costs reduced... 





For a fully automatic heat-up, a circular chart 
program controller regulates fuel input to 
bring the furnace to temperature along a 
specified time-temperature curve. 
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As a guide to faster, more efficient open hearth heat-up, 
a multi-record ElectroniKk potentiometer charts 
selected temperature points during the progress of the 
heating cycle. 


with Slectranik instruments 


HENEVER an open hearth furnace is_ being 
brought back in production after repairs, the 

time and expense of heat-up can be substantially 
reduced with the help of ElectroniK instrumentation. 
In place of the old “rule of thumb” methods so 
widely practiced in heat-ups, these instruments pro- 
vide operators with accurate data on which to base 
fuel adjustments. When desired, the instruments can 
automatically bring the furnace to temperature at a 
preset schedule . . . without attention by operators. 


The thorough, even heating that is made possible 
adds substantially to the life of refractories. At the 
same time, rate of heating can be held at the fastest 
safe rate, and total time and fuel consumption during 
heat-up can be kept to a minimum. 


Two alternate instrument systems are available. 
Where manual regulation is preferred, an ElectroniK 
four-record strip chart instrument records tempera- 


H 


tures of thermocouples in the furnace at selected loca- 
tions above doors and in the roof. A special chart 
makes it easy to compare the heating curves with the 
desired time-temperature relationship, to facilitate 
manual adjustment of fuel. For fully automatic con- 
trol, an ElectroniK circular chart program controller 
regulates fuel input to make temperature rise evenly 
at a prescribed number of degrees per hour. Instru- 
ments are usually mounted in a simple steel frame, to 
make the control system movable for transfer from 
furnace to furnace as needed. 


Your nearby Honeywell sales engineer will be glad to 
discuss the system best suited to your own shop... 
and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Data Sheet No. 6.4-11, ‘Faster Heat-Up for High Temperature Furnaces.” 
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THE Wean Engineering Com- 
pany is meeting today's de- 
mands for equipment to produce 
tin plate and zinc coated strip 
steel with light coatings by the 
electrolytic method; also equip- 
ment to produce chemically 
treated black plate and strip 
steel. Equipment for coating 


strip steel with zinc and other 
materials by the hot dip method 


is also available. 
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2 Lectromelt 
rola atigil (4-3 
compete 


successfully 
with 
openhearths— 


at 
Manitoba 

Rolling Mill Co. 
of Canada... 





Manitoba Rolling Mill's new OPT Lectromelt is rated at 42 tons per hour. It is ideally suited 
for making steel ingots for structurals, rounds and reinforcing bar produced by Manitoba. 


Melting carbon steels 
There’s no question about the high quality 
of Manitoba Rolling Mill steels. Their two 
Lectromelt* Furnaces give them power to 
control temperature and analysis exactly. They 
meet order specifications easily. And they can 
duplicate specifications over and over again 
...even if orders require special alloying. 
Melting is fast and precise in a Lectromelt 
Furnace. Down time is minimized because very 
little maintenance is required. Top-charging 
Saves even more time... conserving power, 
furnace lining, electrodes and labor. W hat’s 
more, when the workday is over a Lectromelt 
can lie idle all night without costing a penny. 


Manufactured in...GERMANY: Friedrich Kocks GMBH, Dusseldorf... ENGLAND: Birlec, Ltd., Birmingham 
... FRANCE: Stein et Roubaix, Paris... BELGIUM: S. A. Belge Stein et Roubaix, Bressoux-Liege . . . SPAIN: TWENTY FIVE 
General Electrica Espanola, Bilbao...ITALY: Forni Stein, Genoa. JAPAN: Daido Steel Co., Ltd., Nagoya 


POUNDS 


Lectromelt’s power supply and power regu- 
lation equipment is engineered specifically for 
each installation, assuring satisfactory opera- 
tion. For top-charging, the roof lift and swing 
mechanism is separately mounted. Tilt mech- 
anism is side mounted. Lectromelt’s reduced 
inertia electrode mechanism gives you better 
control of electrodes. 


A new Lectromelt could be your answer to 
improved plant efficiency. To obtain Lectro- 
melt Furnace Bulletin No. 9, or to discuss the 
engineering or any characteristic of Lectromelt 
melting, smelting, refining or reduction fur- 
naces, write Pittsburgh Lectromelt Furnace 
Corporation, 310 32nd St., Pittsburgh 30, Pa. 





*rec T. M. U. S&S. PAT OFF 


MOORE RAPID 


WHEN YOU MELT... 


ONE HUNDRED FIFTY 
TONS CAPACITY 
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METALLIC RECUPERATORS 


in the Steel Industry 


By E. A. VIERROW 
Superintendent, Fuel and Power Dept. 
Youngstown Sheet and Tube Co. 


Youngstown, Ohio 





.... metallic recuperators offer fuel econ- 


omy and increased production... . 


A THE recuperator was invented by James B. Neilson 
in 1828. It is generally defined as a continuous heat 
exchanger in which part of the sensible heat in hot 
products of combustion is transferred in unidirection 
through separating walls or partitions to incoming 
combustion air or gas. It is interesting to note that the 
first recuperator some 125 years ago was a metallic 
unit for preheating air for blast furnaces. This and 
other similar cast iron tube recuperators were used for 
some 30 years before Cowper invented the refractory 
regenerative type hot blast stove to meet the need for 
higher blast temperatures, impractical with metals 
available for recuperators at the time. Abroad, metallic 
recuperators are again being installed in blast furnaces 
up to 300 tons per day capacity and are being talked 
about for larger units. 

The objective in the development and application of 
recuperators for steel heating and reheating furnaces 
was to overcome many disadvantages experienced in 
adapting Siemen’s regenerators. Stated affirmatively, 
recuperators being continuous in operation, give more 
uniform preheat, require less space, eliminate the 
necessity of reversing valves and, what is very impor- 
tant, they make possible the independent design and 
location of burners and waste gas ports needed for ideal 
furnace operation. 

Early interest and developments in recuperators were 
confined almost entirely to Europe where scarcity and 
quality of fuels necessitated consideration of some form 
of waste heat recovery through air or air and gas 
preheat on most furnaces, not only for the sake of fuel 
economy, but in order to provide adequate heat for 
satisfactory heating. Refractory recuperators began to 
appear about 1900 and metallic recuperators about 
1920. It is understood that in the European steel indus- 
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try today, most heating furnaces, regardless of size, are 
equipped with recuperators. It is reported that except 
for soaking pits and similar furnaces, metallic recupera- 
tors of various makes and kinds are exclusively used. 

In the United States interest in recuperators for 
heating furnace operations began about 25 years ago 
as fuel became a more important cost item. The 
refractory recuperators of this early period were not 
considered a success. The metallic recuperators were an 
acknowledged failure. This can be attributed in both 
instances to lack of experience in design, poor engineer- 
ing of applications, dependency on the human element 
for furnace operation and recuperator protection, and 
general lack of attention. Poor quality of available heat 
and corrosion resisting metals was an added factor in 
the case of metallic recuperators. Although an interest 
was maintained in refractory recuperators, this initial 
discouraging experience killed any really active con- 
sideration of metallic recuperators in this country for 
many years to come. 


REFRACTORY RECUPERATORS 


Considerable improvement was made in the design 
and construction of refractory recuperators for reduced 
leakage and increased durability. In an effort to further 
offset the inherent weaknesses of the refractory recuper- 
ator, two different applications were developed. 

In one type of application, for soaking pits and simi- 
lar furnaces, where the burner ports and waste gas 
outlets are more or less closely located and burner port 
design is not so critical, the recuperator is placed below 
and built as an integral part of the furnace. In this 
arrangement, pressure differences between air and 
waste gas ducts in the recuperator are small even when 
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air is supplied under slight pressure. Leakage, if it does 
occur, is toward the waste gas side where a considerable 
amount can be tolerated without materially affecting 
furnace operation. In this design there is practically no 
loss in waste gas temperature to the recuperator or 
drop of preheated air temperature to the burners. Pre- 
heated air temperature is high, varying from 1300 to 
1700 F depending on the type of fuel used. The use of 
automatic temperature, combustion and pressure con- 
trols, plus a little attention to operation and mainte- 
nance, have made this type of refractory recuperator 
installation a success with respect to production as well 
as fuel economy. 

In the second type of refractory recuperator applica- 
tion, for continuous furnaces and the like, where burner 
ports and waste gas flues are widely separated and 
where furnace operation requires more exacting burner 
design, the recuperator is located remotely and a hot 
air fan is used to pull the air through the recuperator. 
This type of installation is also applied to soaking pits 
where recuperators cannot be located as previously 
described. The use of a hot air fan makes possible the 
delivery of preheated air to the burners at somewhat 
higher pressures than is practical on account of excessive 
air leakage when using a cold air fan with a refractory 
recuperator. Preheated air temperature normally varies 
between 400 and 850 F. However, with this arrangement 
perfect equalization of pressure in the air and waste gas 
ducts of the recuperator does not prevail at all rates of 
firing, with the result that at times waste gas is sucked 
into the combustion air. This not only adversely affects 
fuel economy, but in many cases also acts to reduce 
furnace heating capacity. On this account there has 
been a growing dissatisfaction with this type of refrac- 
tory recuperator installation. The metallic recuperators 
installed in this country so far have demonstrated their 
superiority in this respect and also from the standpoint 
of raising preheated air temperatures from the 400 to 
$50 F range to the 650 to 1000 F range. 


METALLIC RECUPERATORS 


The first installation of a modern metallic recuperator 
in heating furnace operations in the American steel 
industry was made on a continuous buttweld furnace 
in 1938. This was a departure from the use of the 
refractory recuperator with hot air fan on this type of 
furnace. It was so successful that a metallic recuperator 
has been standard for new continuous buttweld furnaces 
ever since, and the trend is toward replacement of 
refractory recuperators on older installations. Waste gas 
leaves this furnace at temperatures up to 2800 F and is 
tempered to 1800 F before entering the recuperator. 
The waste gas is under pressure in the recuperator. It 
is also laden with iron oxide. Air is preheated to tem- 
peratures up to 1000 F. 

The successful making of continuous buttweld pipe 
involves a most exacting job of high speed heating of 
fast moving continuous skelp. This requires correct 
burner design for quick fuel-air mixing, accurate meter- 
ing of air to fuel for close control of flame quality, and 
uncontaminated preheated air for the development of 
high flame temperatures. The refractory recuperator 
for reasons previously given is seriously handicapped 
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in trying to meet these specifications. In contrast, the 
modern metallic recuperator provides an adequate 
supply of unadulterated preheated air, it makes possible 
good metering of air to gas, and it delivers the air to 
the burners at the pressure desired. It is not surprising 
therefore that the prodding influence for the use of the 
metallic recuperators in continuous buttweld furnaces 
was the possibility for increased production and better 
quality heating rather than fuel economy. 

This possibility for increased production has also 
been a motivating force in recent installations of metallic 
recuperators on hot strip mill slab heating furnaces, 
some of which involved replacements of refractory 
recuperators. Most furnaces of this type, equipped with 
refractory recuperators, sooner or later develop critical 
bottlenecks in air supply and stack draft, with resultant 
loss of production. On the other hand, according to 
reports the performance of those furnaces equipped 
with metallic recuperators are even exceeding the 
expectations with regard to production. 

The failure of metallic recuperators in this country 
some twenty to twenty-five years ago can as previously 
stated be blamed on lack of experience in design, inade- 
quate materials of construction, dependency on the 
human element for furnace operation and recuperator 
protection, and to general lack of attention. Today 
metallic recuperator designs have been proven, suitable 
metals are available, automatic furnace temperature 
and combustion controls are used, automatic recuper- 
ator safeguards are incorporated, and it is generally 
realized that a little periodic maintenance is necessary 
and worth while. The conditions under which a recuper- 
ator must operate on a continuous buttweld furnace are 
much more severe and hazardous than those usually 
encountered in heating furnace operations. It is sur- 
prising to learn that metallic recuperators have also 
proven less costly to maintain than refractory recupera- 
tors, even in the case of the continuous buttweld furnace. 

At present two metallic recuperators are being com- 
mercially marketed in the United States for use in 
heating furnace operations in the steel industry. Various 
claims are made for each design. This paper is not 
particularly concerned with such claims, but rather with 
the fact that proven recuperators are commercially 
available in this country, and that they are well worth 
considering. 


THE THERMAL TRANSFER RECUPERATOR 


The Thermal Transfer cast metallic recuperator 
originated in Europe some twenty years ago and today 
is extensively used abroad. It was first introduced in 
this country on a continuous buttweld furnace in 1938 
and has been virtually standard for this application 
ever since. There are now in the United States and 
Canada some 27 different kinds of steel mill furnaces 
equipped with a total of 51 recuperators of this type. 

Figure 1 gives a vertical flue type arrangement of this 
recuperator. The waste gas is shown as flowing upward 
through the unit and the cold air as entering in the top 
section. The direction of flow of air and waste gas is in 
some cases reversed. This unit may be placed adjacent 
or above or below the furnace to suit local conditions. It 
is serviced or repaired in position, 
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Figure 2 shows a horizontal flue type arrangement of 
the same recuperator. This so-called “packaged unit” 
may be installed in any horizontal flue between the 
furance and stack above or below ground level. In this 
case no additional housing or lining is required. This 











Figure 1 — In the 
vertical flue 
type arrange- 
ment, the waste 
gas flows up- 
ward through 
the unit and 
cold air enters 
into the top 
section. 





unit is readily removed by overhead crane for servicing 
or repairing. 

In Figure 3 is shown a typical two-pass, air flow unit 
or assembly of this recuperator. Erected in the position 
illustrated, it is the horizontal flue type recuperator of 
Figure 2. Installed on its side it is the vertical flue type 





This recuperator is built up of thin wall cast metallic 
elements. Heat resistant cast iron or cast alloy steel or 
a combination of both, are used, depending upon the 
conditions of operation. The three specifications gener- 
ally used are: 1.0/1.15 chrome composition for waste 
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gas up to 1500 F correlated with air delivery up to 800 F; 
grade 20/22 chrome for waste gas temperatures up to 
1800 F with air temperatures to 1000 F; and a 28/30 
chrome for waste gas temperatures to 1900 F with air 
preheat to 1350 F. The builder claims castings are best 
suited to withstand the temperature and corrosive con- 
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Figure 2— This | 
horizontal flue 


type arrange- <P> 
ment is set up 























as a packaged 
unit. 
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recuperator of Figure 1. It is observed that the two- 
pass assembly consists of two banks of heating elements 


in series. The number of banks used, the number of 


elements in a bank and the length of elements are varied 
to meet the specific requirements of each installation. 
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ditions required of most recuperator applications and 
on this account give longer life and better service. 

A group of elements are interlocked with one another 
and encased in a binding frame to form a bank. The 
elements in each bank are sealed with asbestos and 
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Figure 3 — Packaged unit can be erected in two positions 
to either give horizontal! or vertical flues. 


retort cement, and bolted together at the ends with 
mechanical tolerances which provide for the relatively 
small differences of expansion of individual elements in 
the same bank. Each bank of elements is likewise 
elastically bound at its ends in cast frames. The return 
U-bend ducts between banks of elements im series, as 
well as the cold air inlet box and the preheated air 
outlet box, are tightly sealed and rigidly bolted to the 
cast binding frames. Overall expansion is reportedly no 
problem because the casting bound banks of elements 
are free to float and expansion is absorbed and balanced 
by movement of the return U-bend ducts and a simple 
V-type joint in the preheated “air outlet duct from the 
recuperator. It is claimed by the builder that this 
recuperator is to all intents and purposes leakproof, and 
that the best testimony is its successful use for many 
years In processes requiring pressure to about 7 psi 
which also involve explosive gases. 

The different types of elements used are shown in 
Figure 4. The basic principle of design of these elements 
is the enlargement of outside and inside heating surface 
by the addition of cast-on streamlined needles, or fins, 
or other projections for increased heat transfer. This 
results not only because of enlargement of surface, but 
also on account of increased turbulence of waste gas 
flow and air flow. The builder credits long recuperator 
life to the high heat transfer rates which result in 
relatively lower temperatures of the thin-wall castings. 
It is also claimed that units of this design require a 
minimum of weight, space, air pressure drop and draft 
loss for a given recuperator capacity. 

Referring again to Figure 4, elements of the (a), (b) 
and (d) designs have needles on both the inward and 
outward heat exchange surfaces. Specifically, design (a) 
is provided with a small inter-pitch for clean waste gas 
and gives maximum heat transfer efficiency per cu ft of 
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Figure 4— Heat transfer is increased by the addition of 
fins to the heating surface. Various designs are shown 
in this illustration. 


overall recuperator space. Design (b) is constructed 
with a wider needle pitch on the outside surface for the 
utilization of dirty waste gas or for high waste gas 
temperatures. Design (c) is outwardly fitted with conical 
needles for the axial flow of waste gas. Design (d) is 
supplied with cast-on guiding or supporting flanges for 


Figure 5 — Fin design shown here gives excellent efficiency 
with relatively clean waste gases. 
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Figure 7 — Vertical flue recuperator has also been used with soaking pits. 
long elements and high waste gas temperatures. Design outside smooth surface elements with inside needle 
(e) has a finned type element supplied in various pitches 
for utilization of very dirty waste gas. Design (f) has 


surfaces for use in excessively high temperature waste 
gas or for utilization of badly contaminated waste gas. 
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Figure 8 — Metallic recuperators have given excellent effi- 
ciency on continuous butt weld furnaces. 
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A cross section of the design (a) element provided 
with inside and outside drop needles arranged for 
relatively clean waste gas and giving maximum heat 
transfer efficiency is shown in Figure 5. In comparison, 
the design (f) element is the same in cross section on 
the inside, but the outward surface is made smooth for 
excessively high temperature or badly contaminated, 
high temperature waste gas where heat transfer to the 
elements would otherwise be excessive and maintenance 
a problem. On this account it is also used in recuperator 
shock units ahead of the recuperator in waste gas tem- 
peratures up to 2200 F. In these units the temperature 
of the waste gas is depressed to the safe limit for the 
recuperator by preheating a part of the air from cold 
at this point. 

Design (a) element has been exclusively used to date 
in building this recuperator in the United States and 
Canada with waste gas temperatures to 1800 F, and 
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preheated air temperatures to about 1000 F. In Europe 
where various designs and combinations of elements are 
used, it is claimed that this recuperator is being operated 
with entering waste gas temperatures up to 1900 F and 
outgoing preheated air temperatures up to 1350 F. 

All parts of this recuperator, as previously described, 
are joined by bolts and any single element may be 
replaced in a relatively short time. In the vertical flue 
type recuperator this is done with the unit in position. 
The air ducts at the ends of the particular bank involved 
are first removed to provide access to the element. The 
bolts are then removed from the element to be replaced 
and from any element resting on top of it in the same 
bank. Next the frame casting on top of the loose ele- 
ments is removed and any top elements lifted and 
blocked. The damaged element is then pulled out, 


Figure 9— Inthis 
metallic re- 
cuperator, de- 
sign tubes are 
suspendedfrom 
the top and 
thus are free to 
expand inde- 
pendently from 
each other. 







































































Except for the necessary renewal of seals on the loosened 
elements, the job of installing the new element and get- 
ting the recuperator ready for service involves reversing 
the procedure. The procedure is the same with the 
horizontal type flue recuperator except that the com- 
plete unit is first removed by overhead crane and 
placed in horizontal position in the floor where con- 
venience makes renewal somewhat easier. Handling of 
the elements is relatively easy as they range from three 
to seven feet in length and 100 to 220 lb in weight. 

Figure 6 shows the application of a vertical flue type 
recuperator below a continuous billet heating furnace. 
Similar installations are also in use on slab heating 
furnaces. 

In Figure 7 is given an isometric view of this recuper- 
ator installed in connection with a battery of soaking 
pits. This appears to offer a solution in cases where 
increased soaking pit capacity is required and existing 
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Figure 10 — Detailed arrangement of how tubes are hung are illustrated in this sketch. 


space limitations make the use of a high temperature 
refractory recuperator adjacent each pit impractical. 

Figure 8 is a side view of this recuperator applied to 
a continuous buttweld furnace. There are three to five 
units spaced along each furnace depending on length. 
As previously described, waste gas leaves this furnace 
at temperatures up to about 2800 F and is tempered 
to about 1800 F by the admixture of blown air in the 
recuperator cross-over flue. This is done by automatic 
temperature control. The outstanding results obtained 
by the use of metallic recuperators on continuous butt- 
weld furnaces were previously discussed in detail. 


THE HAZEN RECUPERATOR 


The Hazen tubular metallic recuperator is of Amer- 
ican origin and was first installed in 1943 on a billet 
heating furnace. There are now some 97 units installed 
on various types of steel mill furnaces in the United 
States. 

Figure 9 shows an isometric assembly of the heating 
elements and header boxes of this recuperator. The 
recuperator flue can be placed to suit local conditions. 
The header boxes are located above the flue. The heating 
elements suspended from the boxes are staggered so that 
the flue gases are carried around the tubes in a turbulent 
manner. Discharge from a cold air fan is connected 
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to the inlet air compartment of the header boxes. There 
ure no joints exposed to hot gases. 

The heating elements consist of inner and outer tubes, 
which are usually made from stainless steel sheets but 
the outer tubes, if conditions warrant, may be cast of 
heat and corrosion resistant steel. Outer and inner tubes 
are bolted to the lower and upper compartments of the 
boxes and sealed by means of asbestos gaskets. Air is 
discharged through these inner tubes, returning through 
the annular space formed by the outer tube into the 
lower or hot air compartment of the boxes. Both outer 
and inner tubes are suspended from the top only and 
are free to expand independently of each other, regard- 
less of the existing temperature differences. This elimi- 
nation of expansion problems is credited by the builder 
aus making possible a leak proof recuperator, permitting 
the use of high forced air velocities required for rapid 
heat transfer. 

Figure 10 shows the side view of one header box, in 
this case containing 12 heating elements, and also a 
cross section of the box. Section “XX” shows a cross 
section of an inner and outer tube. The inner tube has 
spacers to insure a definite annular space through which 
air is forced at high velocities. The circular ring or 
annulus formed by the inner and outer tubes, through 
which a thin layer of air passes at high velocity is the 
means of creating rapid heat transfer from the outside 
tube into the air. The inner tube also serves as secondary 
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heat-transmitting surface, absorbing heat by radiation 
from the outer tube and giving it up to the air stream 
both inside and outside the inner tube. As a result of 
the rapid heat transfer, the metal of the outer tubes is 
kept at a low temperature compared with the tempera- 
ture of the surrounding flue gas. On this account the 
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builder claims long tube life is possible even with waste 
gas entering the recuperator at 2200 F and air leaving 
the recuperator at 1000 F. 

One of the important claims made by the builder of 
this recuperator besides that of performance, is the 
ability to maintain it and keep it in service. Any row of 
elements, or any individual element (inner or outer 
tube) may be replaced. A study of Figure 11 shows that 
replacement is simple and can usually be made without 
moving the header boxes from their location in the flue. 
Individual tubes are relatively light, weight varying 
from 70 to 140 lb. 

Referring again to Figure 9 it is observed that the 
first rows of elements are subjected to the most severe 
service, due to the fact that they must withstand not 
only the temperature of the flue gases, but also the 
reflected heat from the brickwork of the flue at this 
point. A higher pressure drop of the air therefore is 
used through this section of tubes, with the object of 
keeping the tube temperature well below the critical 
oxidizing temperature of the metal used. 

In order to protect against overheating tubes because 
of insufficient air flow, this recuperator is) equipped 
with an emergency bleeder in the hot air duct between 
the recuperator and the burners. This bleeder opens 
automatically to the atmosphere when necessary to 
increase the air flow to limit the hot air temperature to 
the safe maximum for which the particular unit is 
designed. As a further precaution this bleeder also 
operates to assure a sufficient air flow rate through the 
recuperator at all times to prevent possible tube damage 
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because of radiation from adjacent brickwork in cases 
of irregular furnace operation. 

Figure 12 shows a plan view of this recuperator in- 
stalled adjacent to a furnace. The recuperator flue may 
be either above or below ground level, and in either 
sase is readily accessible for servicing and inspection. 


CAA, Figure 11 — Re- 
placement can 
usually be made 
without moving 
header boxes. 


Figure 13 shows the recuperator as proposed for use 
beneath a furnace where low overhead clearance limits 
the installation and removal of recuperator tubes. 
Header boxes equipped with wheels and assembled on 
removable rails are shown at the side of the furnace, 
where the tubes are installed. A complete unit of box 
and tubes is rolled in place under the furnace at one 
time. One side of the recuperator flue is made up of 
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Figure 12 — Recuperator flues may be either above or be- 
low ground level. Unit shown is installed on an 80-in. 
hot strip mill slab heating furnace. 


removable sectional bulkheads between each vertical 
column. These encase the recuperator units after they 
are in place underneath the furnace, and when a bulk- 
head is removed the respective recuperator unit may 
be rolled out from under the furnace for accessibility 
for cleaning or replacement. 

Figure 14 shows the recuperator installed above a 
slab heating furnace. In this arrangement the waste gas 
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is taken away from the furnace, passed through the 
recuperator and delivered to the stack in the simplest 
possible manner. On new installations this means con- 
siderable savings in furnace construction cost. In the 
-ase of existing furnaces, installations above the furnace 
may usually be applied with a minimum of outage time 
because most of the work can be done preliminary to 
the final change over. Walkways make for convenient 
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Figure 13— Re- 
cuperator de- 
sign shown 
was developed 
for low over- 
head clear- 
ances. 


inspection and cleaning. Finally, according to the 
builder, less draft is required with this recuperator 
arrangement, or conversely more effective. draft is 
available for the furnace. In many existing furnaces 
equipped with refractory recuperators, lack of adequate 
air supply and sufficient and proper waste gas exhaust 
are the obstacles to production. It is reported that 
furnaces of this type converted in the manner described 
have given increased furnace heating capacity amount- 
ing to 20 per cent. 

Figure 15 gives a view looking down on the header 


boxes of recuperators installed above several furnaces. 
The emergency air bleeder stacks are shown adjacent 
each furnace. 

Figure 16 shows the structural arrangement of the 
recuperator above the furnace. The entire recuperator 
unit and stack is supported by separate steel work or 
by extending the furnace buckstays. 

Figure 17 shows an outside view of the recuperator 


installed above a furnace with a small crane attached 
to the lower cord of the building trusses. The latter is 
proposed where space limits the installation and removal 
of recuperator tubes because of low elevation of the 
building trusses. In this case, one side of the recuperator 
flue is designed in a manner similar to that shown in 
Figure 13 where the recuperator is located under the 
furnace. 

It is interesting to note that this recuperator is used 
in quite a number of soaking pit installations in this 
country wherein the flue gases from a battery of pits 


Figure 14 — In this design, the recuperator is installed above the slab heating furnace. 
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Figure 15— Emergency air bleeder stacks can be seen 
adjacent to the furnace and the header boxes can be 
seen above the several furnaces. 


are first taken through a refractory recuperator and 
then through this metallic recuperator. Relatively high 
pressure air is preheated in the metallic recuperator and 
used to aspirate the balance of combustion air through 
the refractory recuperator. Advantages credited to this 
arrangement are higher combustion air temperatures 
than are practical with the refractory recuperator with 
hot air fan type of installation alone. However, it is 
believed that the combination refractory-metallic type 
of recuperator installation will be discontinued in favor 
of the straight metallic recuperator application as soon 
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as the ability of the latter to provide the desired higher 
air preheat is proven in this country. 


PRESENT STATUS OF METALLIC RECUPERATORS 


Today there are only about 125 steel heating furnaces 
equipped with metallic recuperators in the American 
steel industry. Although there is still considerable 
hesitancy with regard to making installations, there is 
now an active interest in the possibilities. 

In this respect the picture is reminiscent of the early 
days of metallic air heaters for boilers, when it was 
being discovered that the use of preheated air was 
valuable not only for improving fuel efficiency, but also 
for increasing the steam generating capacity of the 
furnace. Once this was established, the air heater was 
quickly accepted and is now widely used. 

It is believed that the hesitancy with respect to 
metallic recuperators for steel heating operations will 
likewise rapidly disappear as it becomes apparent that 
properly applied preheated air is an excellent vehicle 
for increasing the heating capacity of the furnace and 
improving the quality of heating, as well as a means for 
attractive fuel savings. 

Air heaters are reportedly credited with raising the 
effective steam generating capacity of boilers as much 
as 20 per cent with fuel savings up to 9 per cent. In 
comparison, recent installations of metallic reeuperators 
have shown effective heating capacity to be increased 
as much as 20 per cent, with fuel savings up to 30 
per cent. 

The labor situation in this country has changed 
materially in the past twenty years and industry 
generally is being forced by the economic pressure of 
high wage and material costs to an ever-increasing pro- 
duction efficiency. In this connection, the use of metallic 


Figure 16 — Entire recuperator and stack is either supported by separate steel work or by extending the furnace buckstays. 
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Figure 17 — In this installation, a small crane has been 
attached to the lower cord of the building trusses to 
aid in serving the units. 


recuperators in heating furnace operations offers an 
excellent opportunity for the steel industry to make 
substantial savings in production costs. 
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town, Ohio. 


E. W. Fitch: The requirements for good recuperation 
on continuous buttweld pipe furnaces are very exacting, 
and the service severe. The refractory tube recuperators, 
with which our furnaces of this type were originally 
equipped, left much to be desired. Contamination of 
the combustion air was a continual problem despite 
frequent repairs and high maintenance cost. Fuel-air 
ratio control and measurement was consequently in- 
accurate and the maximum air temperature attained 
under the best condition was not over 800 F. 
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About three years ago, in an attempt to improve 
these conditions and increase production, the four 
recuperators on the two hottest zones of one furnace 
were replaced by two recuperators of the cast metallic 
tube type. 

Each recuperator consists of eight rows of horizontal 
tubes — twelve tubes wide. The air is introduced from 
the pressure blower through the top row and_ three 
bottom rows — returning through the four middle 
rows — thus making two passes. The waste gases travel 
vertically down over the tubes in one pass. 

The first five rows of tubes are cast of a chrome-iron 
alloy, whereas the bottom three rows are of cast iron, 

Waste gases leave the furnace at temperatures up to 
2800 F and are reduced to 1800 F by a dilution air fan 
before entering the recuperator. Air temperature is 
easily maintained at 1000 to 1050 F. There is no waste 
gas contamination and air flow can be accurately 
measured, providing improved fuel-air ratio control. 

Substantial gains in tons per hour, and fuel economy 
were obtained from this installation. For the first two 
and a half years no repairs or maintenance of any kind 
were required, however, about six months ago we did 
have failures of four tubes in one recuperator and two 
in the other. All but one of these were straight cast iron 
tubes and unfortunately near the bottom where they 
are not easily replaced. 

These tubes have been plugged off, without appre- 
ciably affecting furnace operation, until an opportunity 
arises for a sufficiently long shutdown to replace them. 

G. H. Krapf: Our metallic recuperators are of the 
type designated in Mr. Vierow’s paper as the Hazen 
recuperator. 

We operate five continuous slab heaters, which were 
equipped with metallic recuperators approximately five 
years ago, at one of our sheet and tin mills. We have for 
comparison, four continuous slab heaters of approxi- 
mately the same size and heating capacity equipped 
with refractory recuperators, operating in another plant. 

These two installations are heating practically iden- 
tical product. There is, however, a difference in average 
slab weight between the two units which is principally 
due to heating a greater number of “half length” slabs 
in the four furnace unit. Since two “half length” slabs 
are several inches shorter than a full length slab, hearth 
coverage is not quite so good. Careful consideration of 
this factor indicates that for the following comparison 
the effect should not be sufficient to balance out the 
difference in “net Btu per ton heated.” 

The statistics for 1952 show these facts. 

Fuel rate on the furnaces equipped with metallic 
recuperators was 1,560,000 Btu per ton. On the furnaces 
equipped with refractory recuperators it was 1,830,000 
Btu per ton. This represents about 17 per cent higher 
fuel usage for the furnaces equipped with refractory 
recuperators. 

In the same period, production rate was 33.2 tons 
per thousand square feet of heating area per operating 
hour on those furnaces equipped with metallic recuper- 
ators vs 31.2 on the furnaces equipped with refractory 
recuperators. 

Average slab weight was 13,000 pounds for the first 
case, and 9000 pounds for the second. This of course 
could influence the above results, but probably not too 
much in this case since a change in slab weight has 
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been made in the second plant, starting in the first 
months of this year, which has brought the average 
slab weight up to about 10,500 pounds without ma- 
terially changing the differences noted in the fuel rate 
of the two installations. 

Our maintenance experience with the metallic recu- 
perator has been satisfactory. They have remained 
tight and continue to deliver the designed volume of 
air to the burners, and of course since they operate 
under pressure, there can be no dilution of combustion 
air with flue gases. 

Karly in the operation of these recuperators, difficulty 
was experienced with salts deposited on the outside of 
the tubes. This difficulty was eliminated when the source 
was traced back to the type of fuel oil used. R. R. 
Shedd reviewed this in his paper, “Metallic Recuper- 
ators for Slab Heating Furnaces.” See 1951 Proceedings 
AISE, p 423. No additional difficulty or maintenance 
problems have come to our attention since. 

Of additional interest is the installation of metallic 
recuperators on three continuous slab heaters feeding 
one of our plate mills. This service is quite severe since, 
at times, hot slabs from the slabbing mill are charged 
into these furnaces. This results in exit gas temperatures 
of as high as 2000 F and better leaving the furnace. 
Some difficulty was experienced with blistering of the 
first row of tubes because of this excessive temperature. 
The difficulty was alleviated by bleeding a controlled 
amount of air in the flue system ahead of the recuper- 
ator. This was controlled from the air temperature 
leaving the first box of the recuperator bank. No further 
difficulty has been experienced. 

Of further interest may be the fact that there are 
installed at Fairless Works, four continuous slab heaters 
and one continuous billet heater equipped with metallic 
recuperators. 

H. B. Helm: There are several facts mentioned which 
are of particular interest; first, the cycle through which 
the method of recuperation has passed from metallic to 
refractory, and now apparently the trend is toward 
metallic, or at least more interest is now being shown 
in metal recuperators than for some time. 

Second item of interest is the description of the 
so-called “‘packaged unit” of the Thermal Transfer 
recuperator. This appears to be a clever method of 
increasing furnace capacity and improving furnace 
efficiency, particularly on older furnaces where space is 
at a premium. 

Third is the characteristic of the present metallic 
recuperator which permits the delivery of relatively 
high pressure air to multiple burner installations. 

Our experience with metallic recuperators closely 
parallels the description just given, however, | must 
add that our experience is limited. 

We have a continuous pipe mill in operation equipped 
with four Thermal Transfer type recuperators. The 
furnace is of conventional design, being 160 feet long 
by 2 ft 9 in. wide, equipped with 364 burners. It is 
fired with either oil or gas, depending upon the avail- 
ability of the latter. Skelp heated varies in width from 
9 to over 17 in. With waste gases diluted to a tempera- 
ture of 1775 F, air preheat temperatures are around 
900 F. 

We also have a billet heating furnace equipped with 
similar recuperators. This furnace is 54 ft long, 37 ft 
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wide, and heats billets up to 27% in. thick by 12 in. wide. 
It is fired with either a coke oven gas-blast furnace gas 
mix, or a combination of fuel oil and blast furnace gas. 
The furnace is base loaded with a constant amount of 
blast furnace gas with the automatic temperature con- 
trol varying the coke gas or fuel oil input to satisfy heat 
requirements. Monthly average Btu per cu ft of the 
combined gases is around 250. Preheated air tempera- 
ture average between 750 and 800 F. No tempering of 
the waste gases with air has been required. As is the 
case of the pipe mill furnace, no repairs have been made 
to the recuperators since their installation over three 
years ago. Due to the small clearance between the fins 
or needles on the waste gas side of the recuperator 
elements, some plugging was expected from scale carried 
over by the waste gases, however, this has not been 
the case. 

One triple-zone-fired slab heating furnace equipped 
with metallic recuperators has recently been put into 
operation. This furnace is 18 feet wide by 80 feet long, 
and is rated at 70 to 80 tons per hour. It is fired with 
100 per cent fuel oil. Slabs vary from 4 to 7 in. in thick- 
ness. Due to the necessity of metering combustion air 
after the recuperators, both air flow meters and fuel 
flow-air flow controls are temperature compensated. 

Based on limited observation, preheated air tem- 
peratures will vary between 800 and 1000 F, with 
waste gas entry temperatures of 1700 F. 

Fortunately, the scarcity of fuel is not as great nor 
the quality as low here in this country as in Europe 
today. However, the trend is in that direction. 

Since the first metallic recuperator was installed in 
this country 15 years ago, the country as a whole has 
doubled its consumption of energy, and 95 per cent of 
this energy has come from underground fuels, more 
than half being natural gas and petroleum. 

With this tremendous rate of consumption of fuels, 
there is little doubt that their availability for steel mill 
use will decrease accompanied with increased costs. 
Obviously this trend will force the use of more and more 
heat recovery apparatus in an attempt to offset these 
rising costs. 

F. H. Bremmer: Approximately five years ago, our 
company installed two triple-fired bloom heating fur- 
naces, one having a capacity of 100 tons per hour, the 
other 60 tons per hour. After careful study and looking 
over other types of recuperators, we specified the Hazen 
metallic tube recuperator. 

The recuperator for the 100 ton per hour furnace is 
equipped with 200 heating elements, comprising 200 
outer and 200 inner tubes. These outer tubes are made 
of type 309 stainless steel (25 Cr -12 Ni) Alloy. The 
inner tubes on the inlet end of the recuperator, 70 in 
number, are also made of stainless 309. The balance of 
the inner tubes (discharge end), 30 in number, are made 
of mild steel tubing. 

The heating elements for the 60-ton furnace are of a 
proportionately smaller number. 

A bleeder valve is installed in a stack connected to 
the hot air duct between the furnace and the recuper- 
ator. This bleeder valve is equipped with an automatic 
temperature control from the hot air in the duct in 
order to provide sufficient air through the recuperator 
at all times, regardless of the quantity of hot air required 
for the burners. Each recuperator is equipped with this 


IRON AND STEEL ENGINEER, AUGUST, 1954 





ok ae cee aaah To 














device. This control arrangement has proved quite 

satisfactory. 

Usually, the flue gas temperature entering the recu- 
perator is 1700 F and the corresponding preheated air 
temperature is approximately 750 F. 

Each furnace heats blooms from 84% to 15 in. squares 
and approximately 16 ft in length. These furnaces have 
been in operation for five years, and during most of 
this period have been in production 20 turns per week. 
We have had no maintenance expense whatsoever in 
connection with these recuperators or the automatic 
temperature control which operates the bleeder valves. 
Upon a recent inspection of the heating elements, the 
tubes appeared to be as good as at the time of installa- 
tion. We have never carried any spare parts for these 
two recuperators, and we feel that it will be some years 
before replacement parts will be required. 

Arnold F. Robbins: The first experience the Mid- 
land Works of Crucible Steel had with metallic recuper- 
ators was in 1947 when two Hazen type recuperators 
were installed to preheat combustion air to a batch-type 
heating furnace in the hot strip mill department. At the 
time of installation extensive data was collected to 
compare this furnace with similar furnaces not equipped 
with recuperators. An analysis of the data collected 
revealed a substantially higher production rate in tons 
per hour along with a 16 per cent lower fuel rate in 
Btu per ton on the recuperator equipped furnace. This 
efficiency was short lived, however, as we encountered 
what appears to be the one weakness in this tubular-type 
recuperator, burned out tubes. 

In 1952, two blocks of producer gas fired regenerative 
type soaking pits were to be replaced with more modern 
installations. After much discussion an all-metallic type 
recuperative pit was chosen. This type was selected for 
three reasons: 

1. It was more easily adaptable to our confined space. 

2. Since most of our heating is done with alloy steels, 

the higher flame temperatures associated with high 

preheat air temperature could not be taken ad- 
vantage of in the initial stages of heating. 

3. Fuel savings to be realized from higher preheat air 
temperatures did not begin to offset the higher 
installation costs of other type pits. 

The needle point type recuperator was chosen, 
delivering preheated air at 900 F. The metallic parts of 
the recuperator are protected by tempering the waste 
gas temperature to 1800 F with the introduction of cold 
air. These recuperators have been in operation for a 
year now and, as of this date, we have not encountered 
any difficulties to warrant opening the recuperators for 
inspection. 

It is not the purpose of these remarks to condemn or 
praise any one type of metallic recuperators. With 
proper maintenance and application, either type can 
be of great benefit to furnace efficiency. 

Harold V. Flagg: Our slab furnaces are quite unusual 
in that they receive hot slabs directly from the slabbing 
mill with surface temperature around 2000 F, and their 
sole function is to replace the heat lost on the tables 
and through the slabbing mill. 

These furnaces formerly were operated with waste 
heat boilers and cold air, and required a very high heat 
release in restricted furnace space, resulting in ex- 
tremely high maintenance cost and shortened fur- 
nace life. 
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All four of these furnaces were rebuilt three years ago 
with improvements in furnace refractories, rearrange- 
ment of firing, more comprehensive control, and most 
important of all, elimination of the waste heat boilers 
and installation of Hazen recuperators. The perform- 
ance of the improved furnaces has been quite acceptable 
since slab heating is improved, fuel consumption has 
been reduced almost half, and furnace life and avail- 
ability are greatly improved. 

Attention is directed to the fact that the flue gases 
enter the recuperator at temperatures well above 2000 F 
and air preheat is maintained at 1000 F without diffi- 
culty and without undue recuperator maintenance. 


Felix Krautmacher: When in the past, emphasis 
was laid upon furnace production as justification for 
the installation of recuperators, so has today, due to 
steady increase in the cost of fuel, the economical 
aspect of furnace operation moved to the front. 

Increased production and fuel savings which can be 
directly attributed to recuperation are in many cases 
so attractive that one really wonders why recuperators 
are not standard equipment on all furnaces. Mr. Vierow 
has given the answer to such speculation: faulty design 
of early recuperators, too much dependency on human 
element for protection and general lack of attention. 

During the 15 years, Spang-Chalfant in Etna has 
operated metallic recuperators on continuous buttweld 
furnaces, we have accumulated experience, sometimes 
painfully, to successfully operate this type of equip- 
ment. These can be boiled down into five fundamental 
requirements: 

1. The size of recuperators must be subject to careful 

study and calculation so that they will not become 
a bottle-neck for a future demand for higher 
furnace production. 

2. Since a_ successful recuperator must be tight 
against air losses or infiltration of waste gases, the 
erection must be executed with utmost care. 

3. They should be free to expand and contract. 

+. All instrumentation which safeguard the recuper- 
ators against overheating must be in good working 
condition at all times. 

5. Periodic inspection. 

It might be said, that these points are rather obvious. 
Of course they are. But, as Mr. Vierow pointed out, 
these are almost the very same points, which made the 
earlier metallic recuperators an acknowledged failure, 
and it is possible that a disregard of these points can be 
the start of history repeating itself. 

On a recent visit toGermany I had the opportunity to 
see the manufacturing process and erection of metallic 
recuperators. It was interesting to observe this highly 
specialized business developed over 25 years. In several 
steel mills I visited, I saw this type recuperator on 
forging furnaces, soaking pits, billet heating, continuous 
buttweld furnaces and others. It was interesting also to 
hear that the experience over there with metallic re- 
cuperators are fundamentally the same as ours. 


Walter Flanagan: I would like to call your attention 
to two points which I do not believe have been 
emphasized. One is the question of materials. We have 
had metallic recuperators with us, from 1909. The 
earliest ones [ know of were plain cast iron tubes with 
packed joints and low air and gas velocities. These 
were followed by wrought iron or carbon steel tubes of 
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similar design. There were failures with these, but 
instead of analyzing the failures as was done in the 
power plants, the tubes were discarded and then the 
industry went into an era of refractory recuperators. 
Many furnace users, both pro or con on metallic 
recuperators, have failed to analyze the maintenance 
of the non-metallic as well as the less desirable perform- 
ance on the basis of air leakage, and lower air tempera- 
ture particularly on reheating furnaces. Most non- 
metallic recuperators require ten to one hundred per 
cent replacements a year. Now, we are just in a new 
era of metallic recuperators. There have been some 
recent failures of metallic recuperator elements. The 
only complete failure occurred when contaminents in the 
gases caused failure of rolled stainless sheets welded 
into tubes. A few others have had a slight amount of 
splitting at the welds, sometimes due to carelessness 
and sometimes due to operation in excess of designed 
temperature, 

There is before us not only already developed metals, 
but also the realm of present and future development 
of materials on which depends both improved recupera- 
tion and the future history of internal combustion 
turbines and steam plants. 

The second item, namely the thermal by-pass, is one 
that forms the difference between success or failure of 
high temperature metallic recuperators. It) can also 
improve the performance of many non-metallic units. 
The by-pass is of two types — one consists of maintain- 
ing a constant air flow and therefore velocity through 
the recuperator by-passing back to the atmosphere any 
heated air not required by the burners after maximum 
permissible preheat is attained. 

The other method consists of admitting cold air into 
the waste gas flue ahead of the recuperator. A combina- 
tion of both methods may be desirable. The second 
method is not available if flues, stacks or induced draft 
fans are inadequate. 

As early as 1922 a recuperator constructed of ordinary 
steel pipe operated for three years with 1600 F waste 
gas and 500 F preheated air temperature while pro- 
tected with the preheated air by-pass. 

Frank D. Hazen: When we discuss the possibility 
of applying our recuperator to increase the tonnage of 
furnaces which are, at the time, equipped with refrac- 
tory recuperators and hot fans, frequently we get a 
most peculiar reaction from the prospective customer's 
engineers. One having had no experience with our 
device and thinking back, wonders just how we can 
increase the production when the limit has been reached 
with a hot fan and refractory recuperator. It then 
becomes necessary for us to instill a new trend of thought 
and quite often this is not an easy task, for it is a known 
fact that the longer people have certain ideas in their 
minds, right or wrong, the more difficult it is to change 
their thinking. 

Immediately, some prospective customers only think 
of a few hundred degrees of additional preheat to 
achieve this result. It is true that with higher air tem- 
peratures, the flame temperature will be increased, 
raising the heat head which increases the pounds of 
material heated per hour over the hearth. This is, of 
course, an important factor but do not forget there are 
other contributing factors to this result. They are: 
1. elimination of leakage in the recuperator, 2. ability 
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to more successfully operate furnace controls, 3. ability 
to utilize higher air pressures to the burners. 

Elaborating on these points for a moment, here is 
what happens when an effort is made to increase the 
tonnage output from a furnace equipped with a refrac- 
tory recuperator and hot fan. The gases in the flue 
increase in quantity, the draft is limited by the stack, 
the velocities of the flue gases are reduced, and the hot 
air fan keeps on pulling with its maximum suction. Such 
refractory recuperators cannot be kept tight for any 
definite period of time. Slight cracks occur early and 
increase in size with age. Consequently, the flue gases 
are pulled into the combustion air. The more the fur- 
nace is pushed, the more this condition predominates. 
Although this condition may cause an additional false 
temperature of the air by possibly 150 degrees, this in 
no way compensates for the detrimental effect of con- 
taminating the combustion air with the flue gases. 
Consequently, the elimination of leakage is a most 
important advantage toward increasing furnace pro- 
duction. 

Some years ago, tests were made by Professor Trinks 
in the laboratory at Carnegie Institute of Technology. 
At that time he recirculated waste gases and mixed 
them with the combustion air, which showed that these 
gases had such a retarding effect on the combustion 
that when the volume of waste gases equalled the volume 
of the air, the flame went out. Ignition could not be 
maintained even when the volume of the air was pre- 
heated to 1600 F. In a refractory recuperator, the 
volume of leakage of course is not so great as in those 
experiments, but the leakage is still sufficient to depress 
the flame temperature seriously. 

Another disadvantage of the refractory recuperator 
is the difficulty of controlling the furnace accurately, 
since the air pressure produced by a hot fan seldom 
exceeds 6 in. of water column, and when the pressure 
drop through the ducts and the pressure required for 
the burner are deducted from this, the pressure avail- 
able for control purposes is uncomfortably small. 
Greater air pressure from the cold fan through the 
recuperator to the burners is available with our metallic 
recuperator, which is also a contributing factor to more 
tonnage. 

When a designer and vendor of equipment makes 
certain statements concerning his product, some in the 
audience always feel that the remarks have a semblance 
of sales talk. However, “the proof of the pudding ts in 
the eating.”” We have equipped such furnaces, as men- 
tioned, with no other changes to the furnace whatso- 
ever, except the addition of our recuperator and have 
increased the tonnage substantially. 

EK. A. Vierow: The discussions have confirmed the 
author’s findings that the two different recuperators 
currently being marketed in the United States for use 
in the steel industry are giving excellent results. Each 
has particular advantages and disadvantages, depending 
on application. The few minor troubles reported em- 
phasize the importance of attention to details of engi- 
neering application and the necessity for a little pre- 
ventative maintenance. 

The scope of this paper was confined to the American 
steel industry. I should like to suggest that a future 
paper covering metallic recuperators used in the Euro- 
pean steel industry would prove very interesting to the 
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TENSION REGULATOR 


on 
Kaiser Temper Mill 


... Operating results of 
the tension regulating 
system described have 


exceeded expectations... 


By W. R. HARRIS L. F. STRINGER 


Manager Steel Mill Engineer 


Industry Engineering Dept. 
Westinghouse Electric Corp. 
East Pittsburgh, Pa. 


A TILE temper rolling of steel strip is an art requiring 
a good deal of science if material having reasonable 
flatness, good surface quality, and prescribed hardness 
is to be produced consistently at high tonnage rates. In 
this process, hardness is imparted to annealed strip by 
cold working without the use of lubricants and if the 
strip is thin, very high roll pressures are required to 
produce reductions of only a few per cent. If the roll 
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pressure is excessive, the resulting roll flattening may 
be the limiting factor in the amount of reduction ob- 
tained. The effect of forward and back tension in 
reducing roll pressure is well known and consequently 
it is advantageous to maintain these as high as possible, 
consistent with strip strength. If a uniform product is 
to be obtained, these tensions must be accurately 
regulated. This paper will discuss the magnetic amplifier 
tension regulator recently installed on the 44-in., 
4000-fpm, two-stand, temper mill at the Fontana Works 
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Figure 1— Kaiser two-stand temper mill, a 44-in. unit, can roll at speeds up to 4000 fpm. 


of the Kaiser Steel Corp. for the achievement of this 
objective. 

A front view of this mill is shown in Figure 1. The 
strip is unwound from the pay-off reel at the left, 
passed through the entry tension device and into the 
first mill stand. This stand is of four-high construction, 
the work rolls having a nominal diameter of 9 in. and 
the back-up rolls have a nominal diameter of 44 in. 
The bottom back-up 
roll is the = driven 
member. The use of 
small work rolls mini- 
mizes roll pressure and 
driving the bottom 
back-up roll removes 
the possible limitation 
of torsional stresses in 
the work roll necks 
and permits a wider 
mismatch of roll dia- 
meters. Emerging from 
the first stand, the 
strip passes directly 
into the second. This 
stand is of two-high 
construction. The 
work rolls, of which 
only the bottom is 
driven, have a nominal 
diameter of 28 in. Normally very little reduction is 
taken in this stand, the principal purpose being the 
control of surface quality. The strip continues 
through the delivery tension device and is wound 
on the winding reel at the right. Strip tension is main- 
tained between all elements of the mill, but principal 
attention will be focused on the control of the tension 
between the mill stands. 

A schematic diagram of the mill drive is shown in 
Figure 2. The pay-off reel is directly connected to a 
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200-kw, 225/1000-rpm drag generator. The bottom and 
top rolls of the entry tension device are connected to 
100-kw, 690/1200-rpm and 200-kw, 690/1200-rpm drag 
generators, respectively, through off-setting gear units. 
The first stand is directly driven by a 600-hp, 225 /350- 
rpm motor, and the second stand is directly driven by 
a 600-hp, 400/550-rpm motor. The top and bottom rolls 
of the delivery tension device are connected to 500-hp, 
690/1200-rpm and 250-hp, 690/1200-rpm motors, re- 
spectively, through off-setting gear units. The winding 
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compensation by means of a booster generator excited 
from the IR drop of the motor interpoles. Tension 
between stands is controlled by means of the booster 
generator in series with the motor driving the first 
stand. This will be discussed in more detail later. The 
bus voltage is controlled by a rotating regulator which 
supplies the field excitation of the 1000-kw generators. 
A second rotating regulator acting on auxiliary shunt 
fields maintains the proper load division between the 
two generators. The mill is accelerated and decelerated 
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Figure 2 — Schematic diagram of main circuits of the two-stand temper mill drive. 


reel is directly driven by a double-armature, 300-hp, 
225/1000-rpm motor. All drives are connected to a 
common bus which is supplied with power from two 
1000-kw, 600-volt, d-c generators. Booster generators 
are provided for each of the mill members. 

Tension between the pay-off reel and the entry 
tension device is indirectly controlled by controlling 
the armature current of the drag generator by means 
of a rotating regulating exciter acting on the field of 
the booster generator. The generated voltage of the 
drag generator is made proportional to the strip speed 
by means of a second rotating regulator acting on its 
shunt field so that the strip tension will be made 
directly proportional to the armature current. This 
same scheme of tension control is used for controlling 
strip tension between the delivery tension device and 
the winding reel. In the case of the tension devices it 
is not necessary to compensate for continuously chang- 
ing coil diameters as it is for the pay-off and winding 
reels, and therefore the second rotating regulator is not 
needed. Strip tension between these devices and the 
mill stands is controlled by controlling the total arma- 
ture current of the top and bottom roll drives by means 
of a rotating regulator acting on the field of the booster 
generator. Another rotating regulator acting on aux- 
iliary shunt fields of these drives maintains a preset 
division of load between the top and bottom rolls. 

Strip speed is set by the speed of the second stand. In 
order to keep it relatively independent of load, the 
driving motor of this stand is provided with IR drop 
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by raising and lowering the reference voltage supplied 
to the voltage rotating regulator. The motors driving 
the mill stands are individually jogged from the main 
mill generators. All of the other drives are jogged from 
the associated booster generators. A front view of the 
main drive variable voltage panelboard which is located 
in the mill basement is shown in Figure 3. 

In order to control the strip tension between stands 
some means must be introduced for measuring it in 


Figure 3 — Mill drive control panelboard is located in mill 
basement. 
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terms of an electrical quantity. This can be done by 
deflecting the strip with an auxiliary roll as shown in 
the pass line diagram of Figure 4 and measuring the 
strip tension indirectly by measuring the force exerted 
on the roll by the strip. A force diagram, considering 
the strip to be perfectly flexible and neglecting the small 
torque required to match the peripheral speed of the 
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Figure 4— Pass line diagram shows location of deflector 
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Figure 6 — Deflector roll is mounted on cantilever spring. 


roll with the speed of the strip, is shown in Figure 5. 
For equilibrium, the vertical and horizontal components 
of strip tension must balance the horizontal and vertical 
components of the roll reaction force (P). That is: 


T cos ( B,) 
P cos (y)=T sin (B.) + T sin (B,) 
Solving for the reaction force (P), 


B, + B, 
~) 


P sin (y)=T cos (B.) 


P=2T sin 


For our purposes, since the deflection angles are small, 
. B, + B. 2H 
sin = 

2 L 
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so that the reaction force is given by, 
— 
P=T — 
L 


This force is directly proportional to the strip tension 
provided that the height of the roll above the pass line 
remains constant. The reaction force (P) can be meas- 
ured by mounting the deflector roll on cantilever springs 
as shown in Figure 6. The deflector roll is a seamless 
tube approximately 6 "¢ in. in diameter and 44 in. long. 
The roll is rigidly mounted on a shaft which is carried 
in grease lubricated cylindrical roller bearings. The 
bearings are carried in housings that are assembled in 
pedestals and these are carried by the cantilever springs 
as shown. The springs are made from high carbon spring 
steel and are bolted to the tensiometer frame. Adjust- 
able mechanical stops mounted on the end of the 
cantilever springs engage pads extending from the frame 
at extreme limits of deflector roll movement. The 
position of the frame with respect to the supporting 
structure can be varied by means of a motor driven 
mechanism. The supporting structure carries the frame 
and the height adjusting mechanism and is bolted to 
the mill housing. 

The deflector roll is supported by two springs and 
the sum of the reaction forces acting on these springs 
must equal the total reaction force (P). If the strip is 
centered on the roll and the tension is uniformly dis- 
tributed over its cross section, the total force will be 
equally divided between the two springs. On this basis, 
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PLUNGER DEFLECTION (INCHES' 


Figure 7—Spring deflection varies directly with strip 
tension. 


the variation of spring deflection with strip tension 
when the top of the roll is 234 in. above the pass line 
is shown in Figure 7. Under all conditions the strip 
tension is proportional to the sum of the deflections of 
the two springs. 

The deflection of the spring is measured by the 
electro-mechanical device shown in Figure 8. This 
device consists of a laminated magnetic frame, two 
series connected excitation coils, a pick-up coil and an 
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armature whose angular position with respect to the 
poles can be changed by means of a plunger. This 
plunger is operated by a contact connected to the end 
of the spring. The connecting linkages are not shown. 
When the strip tension is removed, the armature is 
centered with regpect to the poles on which the excita- 
tion coils are wound and the reluctances of the mag- 
netic circuits indicated by the dotted paths are equal. 
The net flux linking the pick-up coil is zero and there is 
no induced voltage. As the strip tension increases, the 
resulting deflection of the armature increases the pole 
embracement in one circuit and reduces it in the other. 
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Figure 8 — Schematic diagram shows arrangement of de- 
tector unit. 

The resulting unbalance in the reluctances of the two 
circuits establishes a net flux linkage which induces a 
voltage in the pick-up coil. This voltage is alternating 
and is converted to a direct voltage by means of the 
full wave rectifier. The variation of rectifier output 
voltage with deflection is shown in Figure 9 and the 
two are seen to be linearly dependent. 

The mass of the deflector roll is very small compared 
to the force required for unit deflection which permits 
the tensiometer to follow the strip under all operating 
conditions. The natural frequency of the tensiometer 
is well above the frequency of any oscillating forces 
which may be applied to the strip, such as those pro- 
duced by roll eccentricities. Since the response of the 
detector unit is within one half of a cycle of the supply 
frequency, its output will follow the variation of strip 
tension practically instantaneously. A view of the 
tensiometer, as installed on the delivery side of Stand 
No, 1, is shown in Figure 10. 

When under tension, the strip applies a torque to the 
work rolls of each mill stand through the action of the 
frictional forces existing within the roll bite. The strip 
pulls forward on the first stand and backwards on the 
second, If the speed of the first stand is decreased 
relative to the second by reducing the applied voltage, 
the strip between stands will be elastically elongated 
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and the tension will be increased proportionally until 
the reduction in applied voltage is offset by resulting 
changes in the IR drops in the armature circuits of the 
two stands. Similarly, if the speed of the first stand is 
increased relative to the second by increasing the applied 
voltage, the tension will decrease until the speeds are 
again balanced by changes in the IR drops. The 
elongation produced by the applied tension greatly 
exceeds the change in loop length produced by the 
corresponding deflection of the tensiometer roll. The 
effect of the tensiometer roll on strip tension, therefore, 
can be considered negligible. 

The strip tension between stands is controlled in this 
manner by bucking or boosting the voltage applied to 
the motor driving the first stand. Depending on friction 
and rolling loads, this motor may or may not act as a 
drag generator. Normally the load is very light except 
during acceleration when almost rated motoring torque 
is required to produce the speed change alone. A 
schematic diagram of the tension regulating system is 
shown in Figure 11. A two-stage magnetic amplifier 
having forward and reverse channels is supplied with 
tension control information from the pick-up units 
previously described, and provides the booster gener- 
ator with the field excitation required to produce an 
armature voltage that will buck or boost the bus 
voltage by the proper amount to maintain a constant 
strip tension. The details of one of the magnetic 
amplifier stages is shown in Figure 12. It consists of 


Figure 9 — Curves show output characteristics of detector 
unit. 
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Figure 10 — Short travel regulating tensiometer in opera- 
tion shows totally enclosed detector units on each side 
and motor driven jacking mechanism for changing 
height to accommodate different mill roll diameters. 


two standard self-saturating magnetic amplifiers con- 
nected back to back to provide forward and reverse 
operation. Each channel is provided with a transformer 
to supply 230-volt, 60-cycle excitation, two reactors, 
each having a ferro-magnetic core on which is wound 
a load winding and several control windings, self- 


saturating rectifiers so that the load windings of the 
two reactors conduct on opposite half-cycles of the 
alternating supply voltage (while the core of one 
reactor is driven towards saturation by the voltage 
applied to its load winding, the core of the second 
reactor will be reset from saturation by the action of 
the net excitation supplied to its control windings), and 
output rectifiers to produce a direct output voltage. 
The average output voltage is determined by the 
amount the cores are reset from saturation and this in 
turn depends on the average net excitation supplied to 
the control windings. The forward and reverse channels 
of the first stage are separately biased from the constant 
voltage excitation bus so that the output from each 
channel in the absence of other control excitation will 
be approximately one half of the ceiling value. The 
input-output or transfer curves of the forward and 
reverse channels of the first stage magnetic amplifier 
are shown by the solid lines at the bottom right of 
Figure 11. The outputs from the two channels are mixed 
in resistors in order to produce the continuous forward- 
reverse transfer curve shown by the dotted line. As 
shown at the bottom left of Figure 11, the forward and 
reverse channels of the second stage are separately 
biased almost to cut-off since each channel excites a 
separate field on the booster generator and it is desirable 


Figure 11 — Schematic diagram shows two-stage forward and reverse magnetic amplifier tension regulating system for use 


with short travel tensiometer. 
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to minimize field heating. The net field excitation 
supplied to the booster generator is shown as a function 
of the net control excitation supplied to the second 
stage by the dotted curve. Thus continuous forward 
and reverse operation is obtained, and the booster 
voltage will either buck or boost the bus voltage depend- 
ing on the direction and magnitude of the net control 
excitation. The directions of the control windings are 
shown on the diagrams presented in Figure 11. 
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RECTIFIERS 
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Figure 12 — Schematic arrangement shows double ended 
magnetic amplifier. 


The first stage is provided with three control wind- 
ings; a stabilizing winding, a reference winding and a 
tension winding. The tension winding is excited from 
the sum of the outputs from the two detector units and 
is proportional to strip tension. The reference excitation 
is supplied from an adjustable potentiometer connected 
across the constant voltage excitation bus. The tension 
winding excitation will increase the output of the booster 
generator in the direction to reduce strip tension. The 
control excitation supplied by the reference winding is 
in the reverse direction. Because of the amplification 
provided by the magnetic amplifier and the booster 
generator, only a small change in the net excitation 
supplied to the control windings of the first stage is 
needed to produce a large change in the strip tension. 
Thus if the excitation supplied to the tension feedback 
winding is much greater or much less than that supplied 
to the reference winding, the tension will be reduced or 
increased until this difference is very nearly removed. 
This results in very accurate regulation of tension 
between stands. Tension can be easily adjusted by 
means of a small rheostat located on the operator’s con- 
trol cabinet. 

The design of the tension regulating system was 
aided by a study made on an electronic analog computer. 
This study indicated that good system stability would 
be obtained by supplying a separate control winding 
on the magnetic amplifier of the first stage with a 
signal proportional to the rate of change of booster 
voltage. This signal is obtained from an auxiliary field 
winding on the booster as shown in Figure 11. The 
agreement between the computer study and actual 
operating experience is very close as will be shown later. 

Since the booster voltage must overcome the total IR 
drop in the armature circuits of the two stands, the 
accuracy of the system can be improved by IR com- 
pensation. The IR signal for this purpose is supplied 
to a separate control winding on the second stage 
magnetic amplifier for the following reasons. When the 
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mill is empty, the tension regulator must be discon- 
nected otherwise it would force the booster voltage to 
its ceiling value, and greatly reduce or even reverse the 
motor speed. In order to prevent this, the application 
of a-c power to the first stage is controlled by a relay 
energized by a special magnetic amplifier. The output 
of this amplifier is either very low or very high depend- 
ing on the presence or absence of a critical signal applied 
to its control winding. The control winding is excited 
from the output of the tension detector units. The speed 
relations of the two stands are set-up so that approxi- 
mately normal tension is applied when the second stand 
is threaded. This produces an output from the pick-up 
units which triggers the relay magnetic amplifier and 
which by means of relay CR, applies automatic tension 
control. Therefore, in order to provide IR drop com- 
pensation during threading to prevent stalling, it is 
necessary that it be done through the second stage since 
the first stage is disconnected. At the same time, the 
damping action provided by the booster feedback wind- 
ing is removed and fast response compensation is 
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Figure 13 — Mag- 
netic amplifier 
cabinet shows 
second stage at 
top of panel, 
first stage near 
the engineer’s 
hand,andauto- 
matic tension 
application re- 
lay magnetic 
amplifier at 
lower left of 
panel. 








obtained. The proper threading of a two stand temper 
mill can contribute much to the tonnage output. This 
is facilitated by the above control. 

Figure 13 is a view of the magnetic amplifier control 
panel in use at Kaiser. The upper part of the panel 
mounts the second-stage magnetic amplifier cores and 
rectifiers for both forward and reverse channels. The 
engineer is pointing to the reactors of the first-stage 
magnetic amplifier. Mounted at the lower left of the 
panel is the small relay magnetic amplifier used to 
apply tension when strip is threaded through the mill. 
The regulating devices are entirely static, panel mount- 
ed units. There is nothing which moves or wears out. 
The long life and low maintenance inherent in such 
apparatus makes it very attractive to mill operating 
personnel. 

The performance of the tension regulating system 
under normal operating conditions of acceleration and 
deceleration is shown in Figure 14. The two top traces 
show mill speed and mill tension on deceleration from 
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about 4000 fpm to 480 fpm and acceleration back to 
4000 fpm. The next two traces show booster voltage 
and mill tension during acceleration from 200 to 4000 
fpm, and the lower traces show the Stand No. 1 arma- 
ture current and mill tension on acceleration from 100 
to 4000 fpm. Mill tension is maintained within very 
close limits for the different conditions imposed by the 
transient operating condition of acceleration and de- 
celeration and the very wide speed range over which 
the equipment is operated. The large WR? of Stand 
No. 1 compared to the rated horsepower of the driving 
motor means that the regulating system must provide 
appreciable forcing to maintain tension. With normal 
acceleration of 300 fpm per second, nearly rated full- 
load torque is required for acceleration alone. It takes 
a very fast and well damped tension regulating system 
to maintain mill tension so closely under such adverse 
conditions. 

The rapid fluctuations shown on the oscillograms 
arises from a number of sources. These could be either 
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Figure 14— Performance of tension regulating system 
during acceleration and deceleration shows that ten- 
sion is maintained very closely. 


eccentricities existing in any of the mill rolls or reel 
mandrels or the interlayer adhesion in the coil being 
paid off at the entry end. This latter produces a “pulling 
and jerking” action which is transmitted to the strip 
between the mill stands. The frequency of these fluctua- 
tions is well below the natural frequency of the tensiom- 
eter and the deflector roll tracks the strip closely. The 
fluctuations occur too rapidly, however, to permit the 
regulating system to introduce corrective action. This 
can only be eliminated at the source. 

The transient response of the regulating system to a 
step change in the tension setting is shown in top section 
of Figure 15. The tension reaches its set value in about 
0.4 seconds with very small overshoot. This indicates 
a very fast and well damped tension regulating system. 
This response is to be compared with the response of 


IRON AND STEEL ENGINEER, AUGUST, 1954 


the system as simulated on the analog computer in the 
design stage on bottom of Figure 15. The correlation is 
quite good. The analog computer has proven to be a 
reliable tool of the designer of regulating systems for 
steel mill drives. Many system adjustments can now be 
established in the laboratory rather than during instal- 
lation. This assures that the drive can be placed 
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Figure 15 — Transient re- 
sponse of tension regu- 
lating system to a step 
function shows close 
correspondence between 
actual operation and 
analog computer tests. 
Actual system is shown 
at top, computed data 
is on bottom. 





operation quickly and smoothly and eliminates lost 
production which might otherwise occur. 

This tension regulating system because of its fast 
response and good accuracy offers many advantages. 
The operator has visual indication of tension by means 
of a meter on the control cabinet and can quickly make 
changes in strip tension. Results found satisfactory by 
experience can be consistently duplicated. The rugged- 
ness of magnetic amplifier control systems is well known 
and maintenance is kept at a minimum. The system 
described has been in service for over a year and the 
operating results have exceeded expectations. 





DISCUSSION 


PRESENTED BY 


W. E. MILLER, Manager, Stee! Mill Engineering, 
Industrial Engineering Section, General Elec- 
tric Co., Schenectady, N. Y. 


W. R. HARRIS, Manager, and L. F. STRINGER, 
Steel Mill Engineer, Industry Engineering 


Dept., Westinghouse Electric Corp., East Pitts- 
burgh, Pa. 


W. E. Miller: The authors have presented a clear 
and concise explanation of a particular magnetic 
amplifier application on a temper mill. Other regulating 
systems on the mill are indicated to be of the rotating 
regulator type. The paper illustrates the suitability of 
both types of regulating equipment for particular 
regulating jobs on cold strip mills. 

The magnetic amplifier described regulates tension 
by voltage control of an 80-kw booster generator. Since 
booster voltage must reverse, two magnetic amplifiers 
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are required, each working upon a separate booster 
field. Herein lies the one major disadvantage of the 
magnetic amplifier as compared with the rotating 
amplifier. The magnetic amplifier has the irreversible 
characteristics of its rectifiers. The rotating amplifier is 
reversible without complications. 

It is not to be inferred that it is difficult to build a 
reversing magnetic amplifier. It is not. The circuits are 
well known. The point being made is that it takes 
more equipment. On small ratings there is no problem. 
On large ratings, the additional equipment to obtain 
reversing Output may take up considerably more space 
than that required by a rotating regulator. The benefits 
to be gained must be considered in making a choice. 

The authors have given a picture of a magnetic 
amplifier with capabilities similar to those of a rotating 
amplifier. I believe it would be of interest and afford 
completeness to their paper if the rating of the magnetic 
amplifier were indicated. 

I would like to confirm that experience has been very 
good with the cantilever spring-supported deflector roll 
type of tensiometer. We have several hundred such 
equipments in operation. The small mass and limited 
deflection (0.1 in.) results in a good pickup device for 
either a tension indicating instrument or a temper mill 
tension regulating system. 

W. R. Harris and L. F. Stringer: As Mr. Miller 


suggests, and in this there is complete agreement, the 





various factors affecting the selection of an amplifying 
device for feedback control systems must be given 
careful consideration. In some instances, the rotating 
amplifier will prove to be the proper choice but let us 
consider the question of reversibility. Certainly more 
equipment is required to secure reversible operation 
with magnetic amplifiers than when it is not required. 
A rotating amplifier is hardly complete without a com- 
mutator and it is certainly more complicated when it is 
included. The additional static elements such as recti- 
fiers and reactors required to provide the magnetic 
amplifier with reversibility when required are none the 
less important and must be considered in an analogous 
manner. But the single, predominant fact remains that 
the additions are still relatively maintenance free items 
as compared with the commutator. 

In order for the Stand No. 1 booster generator to 
produce its rated output of 800 amperes at 100 volts, 
approximately 763 watts of field’excitation is required. 
This power is divided between the two fields, roughly 
1.7 per cent being dissipated in the reverse field and 
98.3 per cent being dissipated in the forward field. A 
net field voltage of about 55 volts is required for this 
purpose. The second stage magnetic amplifier can satisfy 
these requirements continuously. In addition, this 
amplifier can increase the net field voltage to 120 volts 
or 220 per cent for field forcing under transient con- 
ditions. 
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Improved CLEANING Techniques 
for Open Hearth CHECKERS 


....chemical cleaning has been devel- 


By J. J. ENOCHS 
Dowell, Inc. 
Wilmington, Del. 

and 
REECE KINCAID 
Dowell, Inc. 


Chicago Heights, Ill. 


A A newly developed process for chemically cleaning 
open-hearth checkers, during operation of the furnace, 
has resulted in improved operating efficiency, reduced 
fuel and maintenance costs, and increased steel produc- 
tion. A high pressure stream of chemical solvent is jetted 
against the hot deposits. This tends to cause them to 
disintegrate, and be removed by the flow of gases pass- 
ing through the chamber. Nearly a hundred chemical 
cleaning treatments of this type have been successfully 
performed on open-hearth checkers in various steel mills 
throughout the country. 


EARLY DEVELOPMENT 


The chemical cleaning method was employed initially 
for removing deposits from blast furnace stove checkers. 
The excellent results obtained led to speculation regard- 
ing whether or not these same techniques could be 
adapted to open-hearth checkers. 

Before the advent of chemical cleaning, open-hearth 
checkers were cleaned mechanically by poking the 
accumulated deposits out of the openings with rods. 
The maintenance program of one eastern mill consisted 
of blowing out the checker openings with air pressure 
every twelfth day and mechanically cleaning the 
checkers three times a year when the furnace was down 
for a new roof or other repairs. 

Mechanical cleaning has a number of disadvantages. 
Iron oxide deposits are extremely difficult to remove by 
this method, requiring hundreds of man-hours. Also, 
this type of cleaning cannot be started until the furnace 
has been completely shut down and the checker cham- 
bers have cooled sufficiently to permit the entry of the 
maintenance crew. Such cleaning operations frequently 
have required more downtime than the installation of 
a new roof. 
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oped into a very effective method for re- 


moving solids from checkers .... 





Figure 1— First experimental cleaning of checkers gave 
only partially effective results. 


Laboratory experiments first were conducted to 
determine the practicability of chemically cleaning 
open-hearth checkers. Samples of checker deposits from 
several different open-hearth furnaces were subjected 
to the action of a number of chemical solvents. These 
laboratory tests, which simulated temperatures and 
conditions of a checker chamber during operation, indi- 
cated that the deposits could be successfully disinte- 
grated by this method. 

An experimental cleaning operation was then per- 
formed on a small section of a checker chamber, during 
operation. Following the treatment it was apparent 
that some cleaning action had resulted, but the brick 
was still far from clean (Figure 1). From this start, 
improvements were made in spraying techniques until, 
after several additional trial treatments, all four 
chambers of a furnace were cleaned by means of high- 
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Figure 2 — First checker chamber chemically cleaned suc- 
cessfully is shown here. 


pressure jets in 64% hours (Figure 2). Man-hours at 
rebuild time were reduced from over 300 to less than 
100. Since that time, continuous improvement has been 
made, both in equipment and techniques. Additional 
experience in cleaning all types of checkers is making 
it possible to improve the process as well as to adapt 
the general treating techniques to the specific require- 
ments of each individual furnace. On the basis of the 
results obtained to date, there is every reason to believe 
that chemical cleaning has provided a practical solution 
to the problem of maintaining clean open-hearth 
checkers. 


SPECIAL EQUIPMENT 


The chemical cleaning technique consists of pumping 
chemical solvent solutions, at high pressures, through 
specially designed jet nozzles. These nozzles are inserted 
in a section of monel barstock, attached to a short length 
of heavy duty %4-in. pipe, fitted with a high pressure 
cap. (Figure 3). A pair of %-in. steel rods act as runners 
to support the assembly. 

This nozzle assembly is fastened to the end of a steel 
lance, of sufficient length to extend the full width of the 
checker chamber. Solvent is pumped, by means of a 
positive displacement triplex reciprocating pump, 
through a flexible high-pressure hose to the lance, and 
thus to the jet nozzles. 

The pump, together with a 1000-gal tank to transport 
the chemical solvent, is truck mounted so that no 
permanent installation is required at the plant, and the 
equipment can be moved from one location to another. 
Figure 4 shows equipment used in this work. 


CLEANING PROCEDURE 


Two crews perform the cleaning operation so that 
two checker chambers may be cleaned simultaneously. 
Each crew, equipped with a lance and jet nozzle 
assembly, cleans a chamber. Both lances are operated 
continuously from the same pump, except during a 
charge or cast. Each crew begins the treatment by 
inserting the jet assembly, by means of the lance, into 
a horizontal checker opening. Temporary openings 
three to four bricks from the top provide easy entry for 
the nozzle assembly and guide the nozzles through the 


80 





SIDE VIEW 








BOTTOM VIEW 


Figure 3— Jet nozzie for cleaning open-hearth checkers 
is a special design. 
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Figure 4— Mobile pumping units transport solvents to 
the job. 


Figure 5— Hook-up diagram for cleaning checker cham- 
bers shows temporary brick removed for nozzle entry. 
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horizontal passes (Figure 5). Deposits are usually 
heaviest in the top four feet of the checkers. 

The chemical solvent, at 2500-psi pressure, shoots 
through the jet openings, both upward and downward, 
in high velocity streams. When the jets are in line with 
the first vertical flue, the cool solvent impinges on the 
hot deposits, transforming them into a fine powder. As 
the lance is pushed further into the chamber, the jets 
line up with the second flue and the process is repeated. 
This is continued until all of the vertical flues connected 
with that horizontal pass have been cleaned. The jet 
nozzle assembly is thereafter inserted into successive 
horizontal passes and the above cleaning procedure 
repeated until all of the vertical flues have been cleaned. 

The special nozzle assembly is then substituted on 
the lance and the top of the checkers cleaned off. This 
is accomplished by inserting the lance through openings 





Figure 6 — Special design jet for cleaning tops of checkers 
includes a rake in front of the assembly. 


in the bulkhead of the chamber and sweeping across 
the top of the bricks (Figure 6). The action of the jet 
streams supplemented by a rake on the front of the 
assembly, drives the collected material from the top of 
the checkers into the flues. 

This method of chemical cleaning has proved quite 
successful, even in cases where some of the flue openings 
were almost entirely blocked (Figure 7). A comparison 
of the condition of such checkers before and after 
cleaning may be seen in these photographs (Figure 8). 

Cleaning operations are customarily performed during 
the last heat before the furnace is to come down. If the 
flue capacity is great enough, the checkers may be 
cleaned without interrupting a campaign. Otherwise, 


Figure 7 — Open-hearth checkers, as seen from the top, 
show heavy deposit. 
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they must be cleaned just before an outage so that the 
disintegrated deposits remaining in the tunnels can be 
removed. 

The time required to clean a group of checker cham- 
bers depends upon the size of the furnace and the 
number of heats. In smaller furnaces, cleaning opera- 
tions can be completed in as little as two and a half 
hours. Larger furnaces, say of 400-ton capacity, require 
from eight to eleven hours. In one open-hearth furnace, 
the total man-hours required for cleaning the checkers 
was reduced from 685 (mechanical) to 32 (chemical). 
Chemical cleaning may require no downtime provided 
the accumulation of deposits in the tunnels is not too 
great. 

Attempts are being made at the present time to 
utilize a jointed lance, containing flexible metal cou- 
plings. If this proves successful, it should be possible 
to clean checker chambers having as little as 10 to 12 
feet clearance on two sides. 

About a 400 F drop in checker temperature is usually 
experienced during chemical cleaning. This will not 
seriously affect the operation of the furnace. Following 
the treatment, the checkers return to normal operating 
temperature. 


CASE HISTORIES 


In citing examples of chemical cleaning of open-hearth 
checker chambers, it is difficult to choose case histories 
which will be characteristic for all steel plants. Operat- 
ing conditions, temperature, furnace capacity, charge 
size, etc., will vary from plant to plant, and “before 
and after” data for one furnace may be meaningless, in 
terms of a different installation. In any event, a number 
of random case histories will be cited to show what 
chemical cleaning has accomplished in specific instances. 

In general, the value of the chemical cleaning method 
may be judged from the increased tonnage obtainable 
as a result of improved operating efficiency and the 
reduction of maintenance downtime. In addition, the 
savings in refractory amount to a considerable sum. 

One steel plant reports a savings of 48 hours downtime 
and $15,000 worth of refractory from a recent chemical 
cleaning operation. Improved operating efficiency raised 
the tonnage output from 22 tons per hour to 24 tons 
per hour. 


Figure 8— Same section of checkers (as Figure 7) after 
chemical cleaning shows effective removal of solids. 
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The removal of slag and dust deposits from the sur- 
face of checkers greatly increases the rate of heat 
transfer. The refractory brick take up and yield heat 
more rapidly, resulting in shorter cycles, reduced stack 
losses, and lower fuel consumption. A better ratio of 
Btu to steel tonnage is to be expected following a 
cleaning ‘operation. Individual shops have analyzed 
results from this standpoint and report lower: Btu per 
ton, and increased tons per operating hour. 

A build-up of deposits in the openings of the checkers 
will also act as an obstruction to the flow of gases, 
resulting in a reduction of pressure. Some plants measure 
the pressure drop from the slag pocket to the main 
flue, using this figure as an indication of when the 
furnace needs cleaning. It also will serve as a measure 
of the efficiency of cleaning operations. Some furnaces 
are equipped with pressure recorders in the roof of the 
furnace, recording the pressure in terms of inches of 
water during the cleaning operation. 

Following are listed some of the results that have 
been obtained in various steel plants as a result of 
chemically cleaning open-hearth checker chambers: 
PLANT A — Open-hearth furnace (350-ton rating) 

Before After 

23.4 tons/hour (avg) 24.8 tons/hour (avg) 
PLANT B— Open-hearth furnace (400-ton rating) 

Before After 

21.5 tons/hour (avg) 24.0 tons/hour (avg) 
PLANT C — Open-hearth furnace (400-ton rating) 

Before After 

22.0 tons/hour (avg) 24.0 tons/hour (avg) 
PLANT D — Open-hearth furnace No. 14 (200 to 225- 

ton rating) cleaning plus new roof 


Before After 


14.5 tons/hour (avg) 


PLANT E 


15.3 tons/hour 


Open-hearth furnace No. 12 (200 to 225 
ton rating) cleaning plus new roof 
Before After 


15.6 tons/hour (avg) 


PLANT F 


16.3 tons/hour (avg) 


Open-hearth furnace No. 24 (300-ton 
rating) no new roof 


Before After 


22.2 tons/hour (avg) 22.6 tons/hour (avg) 


Chemical cleaning of checker chambers plus _ the 
addition of a new roof accounted for the following 
results from a steel plant’s No. 6 furnace (rated at 
205 tons). One additional heat of 219 tons was obtained 
during a weekly period. The charge-to-tap time was 
decreased 10 minutes, and the tap-to-tap time was 
decreased 32 minutes. A decrease of 254,000 Btu per 
ton of steel was noted. This decrease in fuel consumption 
amounted to 254,000 Btu X 3259 tons; a saving of 
approximately 828,000,000 Btu of fuel in one week. 


Before After © 
Date Week of 3-21-53 Week of 4-11-53 
Number of heats 15 16 
Tons production 3040 3259 
Charge-to-tap time 10 hr-10 min 10 hr 
Tap-to-tap time 11 hr-24 min 10 hr-52 min 
Million Btu per ton 3.779 3.525 
Heats on roof 99 20 
82 


SUMMARY 


It may be seen from the foegoing discussion, that 
chemical cleaning provides a valuable new maintenance 
tool to the steel plant operator. It enables him to operate 
his open-hearth furnaces more efficiently, and allows 
him to remove blocking deposits from the checker 
chambers periodically, during operation. Thus it is no 
longer necessary to operate furnaces with reduced 
checker efficiency, while waiting for a complete .shut 
down for overhaul. 

A great deal of’development work has -gone into 
perfecting the techniques for chemically cleaning open- 
hearth checkers. Improvements are still being made in 
equipment and solvents. It is felt that, with the con- 
tinued cooperation and advice of open-hearth super- 
visory personnel, chemical cleaning will provide even 
greater benefits to the steel industry. 
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Jack R. Lythgoe: The cleaning of open-hearth 
checkers with a high pressure chemical solvent presents 
a new approach to the old problem of cleaning checkers. 

Although, we at the Johnstown plant of Bethlehem 
Steel Co. have not tried this method, we are quite 
familiar with the problems and importance of main- 
taining a clean checker system for proper regeneration. 
In our plant, we have tried combinations of steam, 
water and air with varied degrees of success. 

To further clarify the subject, we would like to ask 
Mr. Enochs and Mr. Kincaid, the following .general 
questions concerning the chemical method: 

1. How does the overall cost of chemical cleaning 
compare with the cost of mechanical cleaning per 
campaign? 

2. Is the equipment portable enough to gain access 
to the checker chambers as found in the older, more 
congested shops? We have in mind the pumping dis- 
tances, maneuverability and availability of the equip- 
ment to the working areas. 

3. Is the success of the solvent dependent upon the 
types of fuel that are fired? The iron oxide deposit, 
which is an indicator of the alkalies present, will vary 
as much as 20 per cent with different types of fuel. 
Also, does the solvent further increase checker contami- 
nation, with a resultant lower checker brick melting 
point? 
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4. Finally, is the work done by your men or are open- 
hearth personnel trained to handle this equipment 
efficiently and safely? 

In conclusion, we believe that chemical cleaning may 
have an advantage over mechanical cleaning whenever 
checker deposits increase the furnace pressure and 
reduce air preheat in the latter stages of a furnace 
campaign. Also, the chemical cleaning method should 
be more efficient than the mechanical method of chip- 
ping and bar cleaning during furnace repairs. 

J. J. Enochs: In answer to the questions, overall 
cost of cleaning checkers of any specific furnace per 
campaign involves a number of factors. In comparing 
the cost of mechanical cleaning to that of chemical 
cleaning, the chemical method results in savings in 
downtime plus increased production from the furnace 
during the remainder of the campaign as a result of 
clean checkers. 

Although definite cost figures are not available to us, 
the acceptance of chemical cleaning by major steel 
companies and the number of furnaces cleaned chemi- 
cally at regular intervals is an indication that the 
chemical method is economically acceptable. 

The next question was about the equipment; would 
it reach older type installations where it was too crowded 
to get the trucks in close to the installation. A pump 
pressure of 2500 psi is sufficient to assure adequate 
solvent pressure at the nozzle even though the pump 
truck may be parked 100 feet or more from the furnace. 
Even in installations where working space is restricted, 
if there is sufficient clearance for the lance, chemical 
cleaning has been successfully performed. As mentioned 
previously, a jointed lance may adapt chemical cleaning 
to furnaces previously inaccessible. 

Now on the question, does the fuel fired have any- 
thing to do with the results. The type of fuel fired 
definitely affects the deposits, insofar as ease of removal 
is concerned. While laboratory tests on deposits taken 
from different installations have not shown the chemical 
composition to be an appreciable factor, the physical 
nature of the deposit as laid down (i.e. granular or 
glazed) plays an important part in determining the 
difficulty of cleaning. 

The nature of this cleaning process is such that no 
checker contamination is to be expected from the 
solvents, since the chemicals used are blown out with 
the disintegrated deposits. 

Finally, open-hearth personnel may be trained to 
handle components of the equipment efficiently and 
safetly. In all instances, our personnel operate the truck 
pumps and provide technical supervision during the 
chemical cleaning operations. 

W. H. Shure: This paper gives those of us who have 
to operate or maintain open hearths something to 
seriously consider. Every open hearth has its own 
characteristics. Factors such as the size of the checker 
chambers, the clearance or head room you have over 
the checkers, the type of fuel used, and the checker 
temperatures all influence the effectiveness of this type 
of cleaning. 

There are several questions that I have on chemical 
cleaning. 1. What are the normal operating tempera- 
tures in the checker chambers in which this cleaning 
is being done? 2. Just what do you mean by mechanical 
cleaning during the furnace campaigns; or to put this 
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another way, what form of routine maintenance did 
they have? 3. Just how effective is the solvent you use 
in your solution? 

J. J. Enochs: The normal operating temperatures 
are from 1800 to 2200 F. To cite routine maintenance 
procedures is somewhat difficult as I am sure each plant 
has its own. The maintenance program of the mill 
referred to in the paper consisted of blowing out the 
checker openings with air pressure every twelfth day 
and mechanically cleaning the checkers three times a 
year when the furnace was down for a new roof or other 
repairs. 

Regarding the effectiveness of the solvent, its purpose 
is to chemically disintegrate the deposits, allowing the 
jet streams to sweep them away. 

J. A. Ekhardt: I would like to ask what effect does 
the chemical have on the brick as far as the disinte- 
gration of the brick work? Also, have the majority of 
the plants tried this during operation or during a 
shutdown? 

J.J. Enochs: Laboratory tests have shown that our 
solvents do not harm the checker bricks. This has been 
confirmed in our experience during actual cleaning 
operations. I believe the before and after photographs 
accompanying this paper show that, although the 
deposits are disintegrated, the brickwork itself is not 
adversely affected. 

Answering your second question, chemical cleaning 
is initiated while the furnace is in operation, and the 
checkers are at normal operating temperatures. The 
original use for chemical cleaning was to clean the 
checkers during the last heat so that when the furnace 
came off for repairs the checkers were clean and would 
cool rapidly, thus eliminating this maintenance from 
the furnace re-build, saving downtime. 

E. H. Cauger: I would like to know if the dust or 
the debris that is blown down into the flue is wet 
when it is blown down, or whether it is light and 
fluffy so that it can be blown out of the flues? 

J.J. Enochs: The jet stream of solvent, after striking 
the deposit, is broken up into a mist that evaporates 
rapidly. Disintegrated deposits, in the form of a dry 
powder, can be carried out the flue in the air stream. 
Larger chunks of deposit, dislodged from the checkers, 
drop to the tunnel for removal. In either event, the 
deposits are dry almost instantly, after being dislodged 
from the checkers. No moist deposits reach the tunnels. 

George H. Krapf: I would like to ask two questions. 
The statement is made that 1000 psi pressure is used 
for this work. Was the pressure measured at the lance, 
or possibly at the nozzle, or was it measured at the 
pump? Also what is the shape of the liquid stream 
leaving the nozzle at this pressure? Is it in the form of 
a spray or of a jet? 

J. J. Enochs: We have done considerable experi- 
menting with different nozzles to determine which type 
would be most effective for this application. We find 
that our present design has given us the greatest effi- 
ciency in cleaning. 

Our pressures are measured at the pump. The positive 
displacement triplex reciprocating pump maintains a 
pressure of 2500 psi. This produces a pressure in excess 
of 2000 psi at the nozzle. 

The solvent strikes the deposit as a high velocity jet 
stream. 
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ORE HANDLING — Machines and Practices 


By ERLE M. HAYS, Dravo Corp., Pittsburgh, Pa. 


.... the use of standard oceangoing cargo 


boats to haul ore creates problems in the 


unloading of this material... . 


A AS the American steel industry reaches out across 
oceans to supplement its reserves of native iron ore, 
the need for fast and economical methods of transferring 
this heavy raw material from ships to rail cars, stock 
pile or barges is readily apparent. 

Importation of foreign ores from Liberia, Laborador 


NOSHOLD [NO4H 


The problems to be considered in unloading and 
handling imported ore may be classified in three general 
groups: 

1. Types of ships. 

2. Types of unloading machines and clean-up equip- 

ment for ships’ holds. 

















ORE HANDLED BY AUXILIARY 
QUIPMENT TO BE MOVED 


Figure 1— With 
the standard 
type ocean 
freighter such 
as the unit 

| shown here, 

much of the 
cargo cannot be 














reached from 


the hatch 
opening. 
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and South American countries, particulariy Venezuela, 
is expected to increase at a rapid pace. In fact, as much 
iron ore was imported during the three-year period, 
1950 through 1952, as was brought in during the entire 
preceding ten-year period. 
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\_ORE REMOVED BY UNLOADER 


3. Methods of ore transfer from ships to railroad cars, 
stock pile or barges. 
Only a few ocean-going ships specifically designed for 
transportation of foreign ore are in current use. They 
are comparable to ore carriers used on the Great Lakes 
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Figure 2— Ore unloaders shown are the new units in operation at the Fairless Works of the United States Steel Corp. 


and usually are of 10,000 to 20,000-ton capacity. The 
hatch covers over the ore holds can be opened to expose 
substantially the entire hold area. No ore is stowed 
under the decks. As ore traffic increases, more of these 
specially designed ocean ore carriers, some having up 
to 40,000-ton capacity, will be built. 

A large percentage of imported ore is carried today, 
however, in standard ocean freighters of the American- 
designed C2, C3, Liberty and Victory types. Figure 1 
shows a longitudinal section on the center line and a 
transverse section through a hold of a C3 freighter. 
Other freighters are of similar construction. These types 
of ships, with small hatches and two or three decks, 
complicate the problem of unloading. It is particularly 
difficult to unload ore stowed on and under the tween- 
decks, in the forward holds and in the after holds 
around the propeller shaft tunnel. The bottom holds in 
many of these freighters are built with wood flooring, 
and the sides of the hold are the ship’s hull plating 
with hull ribs protruding. This interferes with the use 
of automatic mechanical unloading equipment. 

For many years in the future, standard ocean 
freighters will be transporting ore, along with a number 
of carriers specifically designed for the trade. It there- 
fore is necessary to design modern ore unloaders for 
handling both types of ships. The man-trolley type 
unloader is considered to be the most practical and 
versatile for this service. 

Figure 2 is a picture of two new ore unloaders in 
operation at the Fairless works of United States Steel 
Corp., on the Delaware River. The front cantilever is 
a hinged apron which can be raised to clear ship’s 
rigging. When the unloader is idle, waiting for a ship 
to be docked, the apron is fully raised and a structural 
steel latch at the top of the tower automatically engages 
and securely holds it. When unloading a ship, movement 
of the unloader along the dock is usually made with the 
apron raised only enough to clear any possible inter- 
ference. In this case, the apron is held by its lifting 
ropes. The apron in lowered position is supported by 
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structural evebar sets and the lifting ropes are allowed 
to go slack. 

Machinery and electrical controls for operating and 
moving the bucket are installed on a trolley. The 
operator rides in an enclosed cab located under and 
built integrally with the trolley. A typical unloader man 
trolley is shown in Figure 3. The bucket hoist machinery 
consists of two parallel drums mounted across the 
trolley frame. One is the bucket closing drum and the 
other, the bucket holding drum. Each is motor-driven 
through a gear reduction. An electric shoe brake with 
each drive stops and holds the drums from rotating. 
Hoisting or lowering the Wicket is accomplished by 
operating both drives simultaneously. To open or close 
the bucket, the holding drum is held stationary by its 
electric brake to keep the bucket from moving up or 
down. Then the closing drive is operated to pay out 
cable to open the bucket, or take up cable to close the 
bucket. The motors used with these drives are identical. 
For large unloaders, these motors generally are direct- 


Figure 3 — Shop view shows typical unloader man trolley. 
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current AISE frame 618 standardized mill type which 
provide bucket hoisting speeds ranging from 230 to 
$00 fpm. 

The trolley is spring mounted on four tapered tread, 
single flanged wheels, accurately machined. Each two- 
wheel axle is driven by one motor and the two axle 
drives are operated together. Standardized mill type 
direct-current motors are used. Motor sizes generally 
are 612, 614, 616 or 618 frame size and balanced trolley 
racking speeds are between 900 and 1200 fpm. Each 
trolley axle drive is equipped with an electric shoe 
brake. Brakes are applied only under emergency con- 
ditions: power failure, limit switch end trolley travel 
stop, or operator-controlled emergency stop. For normal 
operation, trolley travel is decelerated and stopped by 
controlled two-or-three-step plugging of the motors. 
On these trolleys, which travel at high speed, a speed 
governor is furnished with the drive. The governor is 
connected to limit switches that are tripped when the 
trolley approaches the end limit of travel on the un- 
loader structure. Thus, if the trolley is traveling at an 
excessive speed, slow-down motor control is auto- 
matically established to decelerate and stop the trolley 
safely. 

In Figure 4, the ore bucket is shown being hoisted 
by the unloader trolley and moved in from a ship’s 
hold toward the receiving hopper built into the tower 
structure. The cubic capacity of the bucket is selected 
so several different kinds of ore, having various weights 
per cubic foot, can be handled without overloading the 
bucket hoisting motors. Imported ores vary in weight 
per cubic foot from 115 pounds for certain Venezuelan 
ores to more than 200 pounds for some Swedish ores. 
The bucket shown in Figure 4 has a capacity of 200 
cubic feet and is used for unloading ores weighing from 
150 to 200 pounds per cubic foot. The resulting rated 
ore bucket load is 15 net tons for 150-lb ore and 20 net 
tons for 200-lb ore. This bucket is 6 ft-6 in. wide and 
its length closed is 13 ft-6 in. For digging operation the 
bucket opens to 18 ft-0 in. 

For unloading both ore carriers and freighters, the 
bucket is reeved to the trolley drums in such a way that 
the bucket opens perpendicular to the direction of the 
trolley travel. When the trolley travels on the unloader 
runway, and starts or stops, the bucket will have some 
swing. However, being reeved so that its narrow width 
is parallel with trolley travel, the swinging bucket has 
greater clearance from the hatch coaming than if it 
were turned with its long open length parallel with the 
trolley travel. 

From Figure 4, taken during the unloading of an ore 
carrier, it can be observed that the operator can travel 
the trolley, lower and hoist the bucket into and out of 
this ore carrier hold at full speed without hitting the 
ship’s hatch coaming. For cream digging of ore from this 
hold, the unloader structure remains stationary the 
greatest percentage of operating time. During clean-up 
of the hold, the structure is moved as necessary so the 
bucket can scrape clean all of the ore from the entire 
bottom of the hold. This figure also shows how the hatch 
covers On Ocean Ore carriers can open to expose the 
entire hold. No ore is stowed back under the deck where 
it cannot be reached with the bucket. 

With this type of man-trolley unloader, these ocean 
carriers can be unloaded quickly and economically. 
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Figure 4— Ore bucket moves material from hold to re- 
ceiving hopper built into the tower structure. 


With freighter type ships, only the ore located directly 
under the hatch opening can be unloaded quickly and 
economically. The ore stowed back under the decks 
takes much longer to unload. The unloader can be 
operated to permit the ore bucket lips to reach under 
the decks a short distance to dig out some ore. 

In Figure 1, the drawing of the transverse section 
through the hold of a C3 type freighter indicates by 
the crosshatched sections, ore that may remain in the 
hold after the unloader has removed ore directly under 
the hatch opening. To take out the larger portion of 
this remaining ore with the unloader, two operating 
problems have to be considered. One, rotation of the 
bucket to a position where its opening length is parallel 
with the trolley runway to permit maximum reach of 
the bucket lips under the deck. Two, limiting bucket 
height so it can work between the decks. 

Two man-trolley designs have been developed for 
bucket rotation. One design accomplishes bucket turn- 
ing by mounting the hoisting closing and holding drum 
drives on a turntable that rotates on the trolley. This 
type of installation uses a parallel “‘direct-reeved” 
arrangement of bucket in which two cables from each 
drum are reeved to the bucket. Usually there are two 
separate holding cables dead-ended on bucket and drum, 
and one closing cable with both ends anchored on the 
closing drum and passing around sheaves in the bucket. 

The second design uses a “bight of line” arrangement 
of the bucket in which two cables, one from each drum, 
are returned to dead-end connections at the trolley 
after reeving from hoisting drums through the bucket. 
These dead-end connections at the trolley are made to 
a turntable ring which can be rotated to turn the bucket. 
With this type of design, the bucket rope speed is two 
times the bucket hoist speed and the ropes travel 
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through the bucket continuously when it is hoisted or 
lowered. With the first design, the bucket rope speed 
is the same as the hoisting speed and the ropes do not 
travel through the bucket when hoisting or lowering. 
Theoretically, rope life should be longer using this 
latter design. 

Because smaller buckets are required to reach under 
the decks on C3 and similar type freighters, some 
companies decided that unloaders be designed to operate 
with either of two buckets. The one, a “direct-reeved” 
large bucket, would dig ore in ship’s holds under the 
hatch openings. The other, a smaller bucket with “bight 
of line” arrangement reeved to a ring turntable, would 
clean out ore under the decks. With a turntable arrange- 
ment, unloader buckets can be turned in holds to take 
out ore located approximately five to six feet back 
under the decks all around the hatch opening. 

Even with a turntable rotation arrangement of the 
bucket, all of the ore under the decks on freighters can- 
not be removed. Auxiliary equipment must be used to 
bring out the majority of the remaining ore to the hold 
hatch opening where the unloader bucket can reach it. 
In Figure 1, ore that has to be moved by the auxiliary 
equipment is shown by blocked crosssection lines. 

Several types of equipment are now used to recover 
this remaining ore. Small caterpillar or rubber-tire 
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Figure 5 — Slushers are often used to move the ore over 
to the hatch openings. 


bulldozers or loaders have been utilized to move the 
ore over under the hatch openings. Limited use of this 
type of equipment for clean-up operations in some 
freighters has been experienced due to: 

1. Space limitation for swinging and backing up in 
the holds, particularly around the propeller shaft 
tunnel. 

2. Difficulty in obtaining sufficient traction to push 
or dig into the heavy ore. 

Some docks use slushers to scrape ore in these holds 
over to the hatch openings. Figure 5 diagrams a typical 
slushing operation. On most freighters there are sup- 
porting columns between decks and two chains, one on 
each corner of the slushing hoist, extend back and tie 
into these columns. In some cases additional chains are 
necessary to prevent lateral movement of the hoist unit. 
(This hoist consists of three drums on a common shaft 
with clutches for each drum to engage the drum to the 
drives. ) 

After the hoist is anchored, the ropes coming off of 
the bottom side of the two outside drums are reeved 
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around two sheaves, one in each corner of the hold, and 
connected to the top back side of the scoop. These ropes 
are called tail ropes and the outside drums of the hoist 
are the tail line drums. The center drum is the haul 
drum and the rope from it is attached to the front of 
the scoop. The haul rope is reeved around a sheave on 
top of the hatch opposite to the hoist, and then down 
into the hold through another sheave near the bottom 
of the hold under the hoist unit. This arrangement pre- 
vents an upwards pull when operating the scoop. 

Figure 6 shows a slusher hoist in use. The operator of 
this hoist unit can position the scoop across the hold 
by controlling take-up and payout of tail ropes indi- 
vidually. He scoops ore moving it to the center of the 
hatch opening, by taking in the haul rope and simul- 
taneously controlling pay-out of the tail ropes. 

Once the hoist is anchored between the decks, ore in 
that particular hold of the ship can be scooped without 
removing the hoist unit. Each time the hoist has 
scraped as much ore as it can pile under the hatch 
opening, the ropes are laid aside and the unloader is 
moved in to dig out the ore. Scraping operations proceed 
again after the unloader bucket completes its job. 

In September 1953, a special caterpillar tread mount- 
ed machine was delivered to the dock at Fairless 
works. This machine is about 8 ft wide, 9% ft high, and 
221% ft long and to its telescoping boom a 4%-yd bucket 
or a scraping blade will be attached. By means of power 
hydraulics, the bucket or blade on this boom can be 
extended and retracted, lowered and raised, tilted each 
way from horizontal and rotated on a horizontal plane. 
It is expected that promising results will be obtained 
in clean up of the after holds of freighters with this 
equipment. 


2 
1 


Figure 6 — Slusher is controlled by manipulation of take- 
up and pay-out tail ropes. 














Figure 7 — The ship’s propeller shaft gives trouble in effi- 
cient removal of the ore from the afterhold. 


Lowering and lifting slusher hoists, as well as bull- 
dozers, and loaders, into and out of freighter holds is 
accomplished by suspending these units with chain 
slings from lugs on the unloader bucket. 

Unloading procedure on most docks is to unload one 
hold as completely as possible, then lower the auxiliary 
clean-up equipment. While the clean-up operation of 
this hold is progressing, the big unloader moves over to 
another hold where cream digging is possible. When 
sufficient ore has been moved to the hatch opening by 
auxiliary equipment the unloader returns and removes 

The unloader often makes several trips back to each 
hold to take out residual ore moved by the auxiliary 
equipment. 

Even the auxiliary equipment sometimes cannot 
remove all the ore in a hold, especially ore lodged 
against the ship’s hull sides between the ribs. Figure 7 
shows this remaining ore in the afterhold. Manual labor 
is used to shovel out this ore. Frequently, it is shovelled 
into small containers and raised by the ship’s hoisting 
rigging shown in Figure 1 
led to a location accessible for moving mechanically to 
the hatch opening. 


This ore also may be shovel- 


At one dock there is a traveling hopper to receive ore 
unloaded by the ship’s cargo winches. Figure 8 shows 
this installation. A belt conveyor at the bottom of this 
hopper moves ore to an open pile on the dock. After the 
hold is completely cleaned, the unloader removes this 
ore. 

At steel mills adjacent to docks for unloading ocean 
carriers and freighters, ore is transferred from the ships’ 
holds by the unloader directly into storage pits under 
the unloader’s landward cantilever. From these storage 
pits, ore is stocked into the pile by ore bridges. Figure 9 
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shows the unloading dock, unloaders, storage pit, and 
ore storage yard at an eastern steel mill. 

A large percentage of imported ore is moved from 
unloading docks to inland steel mills. The basic problems 
in pier handling and transfer operations from imported 
ore consigned to inland destinations consist of loading 
railroad cars or barges to maximum capacity in mini- 
mum time without delaying the ship and without 





Figure 8— Traveling hoppers may be used when ore is 
removed by the ship’s own equipment. 
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Figure 9— When steel mills are located adjacent to the 
docks, ore may be stocked into the pile with the steel 
plant’s ore bridges. 


Figure 10 — Ore from the hopper is regulated by a gate 
which controls the depth of the ore upon the feeder. 
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excessive rehandling. Use of conveyor systems and 
automatic weighing and loading equipment has done 
much to overcome these problems. 

Early in 1951, the Baltimore and Ohio Railroad Co. 
put into service a new import ore pier at Curtis Bay in 
the Port of Baltimore. This modern ore handling and 
transfer operation provides rapid, continuous and 
economical handling of ore from ships into railroad cars. 

Two unloaders were built for this ore pier. Figure 4 
shows the 200-cu ft bucket on one unloader lifting ore 


Figure 11— It is 
essential that 
the ore be taken 
away from the 
unloading site 
asexpeditiously 
as possible. 


from the hold of an ore carrier to discharge it into a 
160-ton surge hopper within the unloader tower struc- 
ture. A heavy bar screen with 15-in. square openings 
on top of the surge hopper screens out large lumps. 
Beneath the surge hopper is a heavy duty manganese 
steel feeder, shown in Figure 10. Ore flow from the 
hopper is regulated by a ratchet-operated gate which, 
when set, controls depth of ore on the feeder. This 
feeder, driven by a variable speed motor, can vary ore 
feed from 665 to 1330 tons per hour when handling 
150-Ib ore. A system of rubber impact idlers, mounted 
on the feeder, supports the main conveyor belt during 
loading at any point along the ore pier. An arrangement 
of fingers and chutes at the discharge end of the feeder 
permits finer ore to fall on the belt in advance of larger 
lumps. This is to make sure the larger lumps are dis- 
tributed on a moving bed of finer ore material. 

The main conveyor belt, shown in Figure 11 is 48 in. 
wide, travels 400 fpm and can handle 2000 tons of ore 
per hour. Ore from this belt is discharged into a 500-ton 
steel bin, pictured in Figure 12. Located beneath the 
bin are four manganese steel apron feeders. Each feeder 
transfers ore from the bin into a spring-mounted scale 
hopper having a maximum capacity of 40 tons of 150-lb 
ore. Each hopper is equipped with a motor-operated 
gate. Figure 13 is a close-up view of the lower part of 
this bin structure. Two loading tracks and one pusher 
track pass beneath the discharge bin structure. The 
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40-ton scale hoppers are arranged in pairs over each 
loading track. 

The car loading operation is semi-automatic. Figure 
14 shows the scale dials and controls in the operator’s 
cab. There are two operators in this cab, one to control 
loading over each rail track. A string of cars is assembled 
on each track and a card for each car, showing the car 
number and the maximum pounds of load it can carry, 
is given to the operator. As a car is moved under the 
structure to be loaded, the operator sets the scale dial 





Figure 12 — At this pier, ore is taken from conveyor belt 
into a 500-ton steel bin. 
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Figure 13 — Ore is fed from the bin into spring mounted 
scale hoppers below the bin. 


for each scale hopper to one-half the maximum load of 
that car. A push button starts the loading cycle by 
closing the scale hopper gates. Then the apron feeders 
automatically start delivering ore to the scale hoppers. 
The scale dial has a flag on the pointer which interrupts 
an electric eye circuit to stop the feeder when the 
weight load setting is reached. The operator punches 
the card for the car on a printer to record the gross 
weight of the scale hopper. When the track man signals 
that the car is in position under the hoppers, the 
operator uses a push button to open the hopper gates, 
discharging ore into the car. The operator again punches 
the card to show the tare weight of the scale hoppers, 
thus recording the net quantity of ore delivered into 
the car. 

The complete installation described is a modern high 
speed, efficient ship-unloading and car-loading system. 
Similar installations have been built or are currently 
built by others. 

The Canton Railway Co. in Baltimore has increased 
the unloading capacity of its dock by installing a third 
unloader and adding a conveyor belt to transfer ore 
from unloaders to a new car-loading bin similar in 
design to the system described above. Before installation 
of this conveyor and car-loading bin, ore was unloaded 
from ships into a weigh hopper on the unloader structure 
and discharged directly into railroad cars. Addition of 
the conveyor and bin, eliminates the car joading delays 
experienced because of insufficient tail track on the 
dock for ore trains. 

The Western Maryland Railroad in Baltimore also 
is adding a new unloader on its pier at Port Covington, 
and the Pennsylvania Railroad currently is building a 
new import ore pier in Philadelphia. 

In Mobile, Ala., the Tennessee Coal & Tron division 
of United States Steel Corp. is completing the con- 
struction of its new ore dock. In addition to facilities 
for loading out railroad cars, there also will be equip- 
ment for loading ore into river barges. Ore will be 
carried by conveyor belt to the barge loader. Movement 
of barges under the loader will be accomplished by a 
rope-operated barge shifter. 

Improvement of machinery and equipment to handle 
bulk raw materials has kept pace over the years with 
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Figure 14—Car loading operation is semi-automatic. 
View shows scale dials and controls which are located 
im the operator’s cabin. 


the many technological improvements made throughout 
the iron and steel industry. 

Operating economy and speed are the primary design 
considerations engineers strive to incorporate in bulk 
materials handling equipment. Delays in moving raw 
materials from their source to processing plants are 
costly. So it is essential that unloading and loading be 
completed in the shortest time possible. 

Perhaps new special clean-up machines can be de- 
veloped to speed up the ore clean-up operations in the 
holds of ocean freighters. 

Until additional ships especially designed for ocean 
transportation of ore are placed in service, the problem 
of cleaning out holds of standard freighters will continue 
to cause delays. 


DISCUSSION 
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EDWARD H. D. GIBBS, Contracting Engineer, 
Heyl and Patterson, Inc., Pittsburgh, Pa. 
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ing Co., Claremont, N. H. 


P. L. TIETJEN, Jones and Laughlin Steel Corp., 
Pittsburgh, Pa. 


ERLE M. HAYS, Dravo Corp., Pittsburgh, Pa. 





Edward H. D. Gibbs: Mr. Hays has described many 
of the problems involved in getting ore out of ocean 
vessels, together with the technique and equipment 
used. These are problems which are of intense interest 
to the users and builders of ship unloading equipment, 
as well as to the steel industry and to ship operators. 

I will attempt to enlarge on a few aspects of these 
problems. Where large tonnages are to be handled as 
in these ore importing operations, the major considera- 
tion is speed of unloading. This results in quick vessel 
turn-around and in reduction in the per-ton cost of 
unloading. Much consideration has been given to the 
best method of removing, not only that portion of the 
eargo which can be dug in full bucket loads at the 
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Figure 15 — Turntable type of trolley can be used on both 
ocean and lake vessels. 


fastest bucket duty cycle rate, but also to the problem 
of unloading that part of the cargo which remains after 
this “free digging’ portion has been removed. This 
clean-up material amounting to from 20 to 70 per cent 
of the cargo, depending on the type of vessel and type 
of ore, is removed at such a slow rate that it brings the 
overall average for the whole ship down to about 50 
to 60 per cent of the maximum of free-digging rate of 
the unloader. In order to improve this clean-up rate, it 
is important to be able to turn the bucket in the hold 
of the vessel, and also to handle the bucket as rapidly 
as possible in view of the fact that it does not generally 
have a full load. 


Figure 16— Ore unloading pier shown is so set up that 
material can be discharged directly from bucket 
through hoppers into cars or loaded onto a belt con- 
veyor. 
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In the turntable type of trolley (Figure 15) the hold 
and close engines, which are the bucket hoisting 
engines, are mounted on a turntable capable of being 
rotated about 230 degrees. With this method, the same 
bucket is used without sacrificing hoisting and lowering 
speed and without the delay required to change buckets. 
Based on experience gained through 30 years of opera- 
tion with a turntable unit on the Canton Co. Pier in 
Baltimore, we have advocated this type of man trolley 
for unloading not only ocean vessels, but also lake 
vessels. Seven of this type have been put into operation 
in the past three years and four more are being built. 
Figure 15 is a photograph of a turntable type trolley 
on one of two 12-ton ship unloading bridges at Dominion 
Foundries and Steel, Ltd. at Hamilton, Ontario. 

The ore pier of the Canton Co. of Baltimore (Figure 
16) is an outstanding installation because it has maxi- 
mum flexibility in the type of cargoes which can be 
handled. Ore can be discharged either directly from the 
bucket, or through hoppers into cars on one of four 
tracks on the pier or be loaded onto a belt conveyor 
which will carry it to a central weighing and car loading 
station. This pier receives many split cargoes where 
this flexibility permits unloading of different ores 
simultaneously. Recently a ship was received which had 
12 consignments, all of which had to be kept separate. 

It does not seem likely with the various grades of 
chrome, manganese, iron and other ores coming from 
the four corners of the earth, that this practice of small 
shipments and mixed consignments will appreciably 
change. It is expected, however, as Mr. Hays pointed 
out, that there will be a marked increase of large 
consignments of ore in suitably built ore carriers. This 
is where the high capacity unloaders feeding onto con- 
veyor belts to remote car loading stations will pay off. 

Figure 17 is a construction view of the third unloader 


Figure 17 — Unloader shown was designed to handle 20-ton 
bucket load on a 38-second cycle. 











Figure 18 — View shows 1200-ton capacity bin which will 
be a part of the new Pennsylvania Railroad installation 
at Philadelphia. 


being built on this pier. It should have been in opera- 
tion in October 1953 and is designed to handle a 
20-ton bucket load on about a 38-see cycle. It is equip- 
ped with a turntable trolley and is operated by adjust- 
able voltage electrical control. 

Figure 18 shows a high capacity import ore pier now 
under construction for the Pennsylvania Railroad at 
Philadelphia. Unit will have two-man trolley, adjustable 
voltage, turntable type unloaders, both of which can 
feed onto either of two 54-in. wide steel cord conveyor 
belts, which will carry the ore into the top of a parti- 
tioned 1200-ton capacity elevated bin. 

Kither or both belts will be able to discharge ore into 
either bin and thus load onto either of two railroad 
tracks. 

We have spoken so far only of the man-trolley type 
of unloaders, which are the largest capacity units. 
Hlowever, there are several definite advantages in favor 
of the rope trolley type of unloader similar to the unit 
recently completed at Alabama State Docks and Termi- 
nals in Mobile and which unloads ferrous ores and 
bauxite. See Figure 19. 

The primary difference between this unit and the 
man-trolley type is that here the man is located on 
the tower structure, instead of traveling on the trolley 
with the bucket. One disadvantage of this location has 
been that the operator was not able to obtain as good 
a view of the bucket working in the hold, as is possible 
when he is located on the trolley. This can largely be 
overcome by mounting the cab on an extensible boom 
as shown. In this case, it is possible for the operator 
to move his cab out over the vessel a distance of 25 feet, 
and thus obtain a much better view into the hold of 
the vessel. This type of unloader has the advantage of 
lower cost because the structure does not have to carry 
the heavy man-trolley. It requires less expensive run- 
ways because of the lower wheel loads for the total 
structure, and it is possible to operate on a faster cycle 
because the operator does not have to ride with the 
trolley, and trolley acceleration is therefore not critical 
as long as the bucket can be properly controlled. There 
are at present rope trolley unloaders operating on 22 
to 30-see cycles with buckets up to 7-ton capacity, and 
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Figure 19 — With the rope trolley type of unloader, the 
operator is located on the tower structure. 


similar units are now being built using 12-ton buckets 
to unload coal from barges. 

There has been a very distinct evolution in the design 
of bucket handling equipment. Duplicate drives for 
holding and closing drums have, to a large extent, 
replaced the single motor and clutch assemblies for- 
merly used and which were a constant source of main- 
tenance. Improved electrical equipment in the form of 
low inertia mill motors and adjustable voltage control 
has permitted faster operation, the use of larger buckets, 
better control of the bucket, reduction in operator 
fatigue, and less chance of damage to ships or equip- 
ment, all with a much lower power consumption than 
was possible with constant potential d-c power. Oper- 
ators have an inherent fear of moving large bucket loads 
of material weighing as much as 40 tons total at any 
appreciable speed unless they have confidence in the 
control which they can exercise over its motion. Ad- 
justable voltage control has greatly increased this 
confidence. 

In looking to the future, it seems very probable that 
the greatest factor contributing to increased speed in 
unloading ocean vessels will be improvement in the 
design of these vessels, which will permit larger buckets 
to operate on faster cycles free from obstructions so 
that a greater portion of the ore can be removed at the 
free-digging or maximum rate. 

Member: Both Mr. Hays and Mr. Gibbs made it 
quite evident that the real value of the unloading ma- 
chines which they discussed was the great rate in which 
they can remove the material from the hold of these 
vessels and deposit it ashore. It is very plain, of course, 
that the mechanism or the device or conveyor which is 
used. to take away the deposited material must be 
equally efficient and have equal peak capacities to the 
unloading machines, or we are simply going to get ore 
deposited on the dock. 

Unless the ore is deposited directly into the ore cars 
or barges or storage piles, the conveying system must 
be considered as an integral part of the complete system, 
and the same care and thought must be devoted to the 
design as is devoted to the design of the unloading 
facilities. 
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I would like to point out that some of the important 
design considerations which must be taken under careful 
consideration are these: Some provision must be pro- 
vided for the capacity between the discharge of the 
bucket and the conveyor. Thought must be given to 
the possibility of sticking of the wet or hard to handle 
ores in these bins which are normally used as a means 
directly ahead of the feeder to the conveyor. 

The next consideration is that of the controlled rate 
of feed to the conveyor. This is generally accomplished 
by control of the depth on the feeder as well as the speed 
of the feeder. As a rule, these feeders are of variable 
capacity, are of the apron type, and are of substantial 
design and construction. 

The next important consideration is that of the mode 
of depositing the ore upon the main belt conveyor 
itself. Adequate concern must be taken of the factors 
of impact on the belt, which in turn is a function of 
drop capacity lump sizes. 

Concern must be felt over the weight of the material 
and the spill also must be given some concern. 

You have the proper loading of the belt which is 
essential, not only to limiting spill, which if not done 
brings on subsequently a costly clean-up operation. 
The belt must be loaded properly so that there is no 
interference to the proper running of the belt. 

In many cases, the design of this type of equipment 
and the arrangement and construction and functioning 
of the load on the belt has not been given adequate 
consideration. 

Then, above all, we must bear in mind that whatever 
the conveying means, which takes the ore away from 
the unloader, the peak capacity of that medium must 
at least match the peak capacity under free digging 
conditions of the unloader itself. 

In other words, the unloader cannot be designed for 
the average rate of handling, but the size of belt, speed, 
belt rate of feed and so on must be proportioned to the 
maximum peak rate of the unloader. 

Then, of course, consideration must be given to the 
proper innerlock of the unloader and the conveyors. 

The cleaning of the belt is of importance whenever 
ore is being handled. Many ores are sticky and tend to 
build up on the belt pulleys and may cause considerable 
embarrassment to the operating peak. 

E. W. Cooney: I have only a few minor points to 
add to Mr. Hays’s very excellent presentation. 

One is that the slushers which Mr. Hays referred to 
may be more familiarly known to you as scraper hoists, 
as generally used in underground metal mining. These 
machines have three drums and the motor in line, 
weigh approximately 3600 lb, and are about 80 in. long. 

The purpose of the slusher hoists is to scrape the ore 
into the open space under the hatch, at which point it 
can be picked up by the unloading clamshell. This work 
was formerly done by men with wheelbarrows or small 
hand trucks, and it required as many as 50 men in 
each hatch, of which there are four or five to each ship, 
and the operation consumed much time, four or five 
days. The slushing operation requires very few men, 
and is much faster than hand labor. It is common 
practice now at Mobile to completely unload a 10,000- 
ton ore cargo ship in twenty three to twenty-four hours. 

There are now approximately 60 of our three-drum 
slushers operating in this service: in Mobile for scraping 
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bauxite and iron ore, in Baton Rouge, Corpus Christi, 
and Trinidad for scraping bauxite, and in Baltimore, 
Philadelphia, and Norfolk for scraping iron ore. In 
most cases the slusher hoists are owned and operated 
by stevedoring companies. 

The slushers in Mobile in bauxite are driven by 25-hp, 
30-hp, or 40-hp continuous, general purpose, a-c motors, 
270 per cent pull out torque, and are totally enclosed, 
fan cooled, on account of the bauxite dust. The slushers 
in iron ore are all driven by 30-hp, high slip, high 
torque, 500 per cent pull out torque, splash proof, 
a-c motors. 

The Mobile operators removed the standard weight 
type automatic brakes. So many setups and so much 
rerigging and unwinding of ropes from drums is con- 
cerned that they prefer a free rolling drum. 

The hauling distance is very short, and a slow rope 
speed, 200 fpm, drum half full, is preferred. In timing 
one machine at Mobile with a hauling distance of only 
10 ft, and scraper hauling about one ton, the round 
trip time was less than six seconds. 
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Figure 20 — Sketch shows rigging details for slusher oper- 
ation. 


When operating, the slusher hoists are held by chains 
with a ratchet lever takeup to tighten each chain. These 
chains are sometimes anchored to the vertical steel 
columns between the decks. Sometimes there is nothing 
to hook the anchor chains onto, and this caused trouble 
at first, as ship captains were reluctant to permit 
alteration or addition to the ship’s structure. Once the 
vaptains understood that cooperation on their part 
would mean the difference between one day and several 
days in port for unloading, their objections were drop- 
ped. The stevedoring companies weld to the deck a 
number of small steel plates with holes therein to hook 
a chain onto. These serve as anchors for the slusher 
hoists, and the job of welding in these steel plates for 
the whole ship is done in an hour or so. 

A final point is that it is common now, at least in 
Mobile, to use two slusher hoists in a hold instead of 
one. Figure 20 shows such an arrangement. 

P. L. Tietjen: The following are a few observations 
that I have made over a period of time in handling iron 
ore on the lakes and having something to do with the 
ship operation. 

The thing I would like to bring out is in the handling 
of the many types of iron ores and probably you all 
know of the sticky types and the lump types and the 
importance of the bucket. Of course, on the lakes we 
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use the Hulett with a telescopic type tray bucket, and 
this bucket can, of course, rotate and clean up much 
better than the type of bucket that is used along the 
coast. It telescopes to a distance of 4 to 6 feet, and then 
it retracts and closes so it gives you a scraping or a 
clawing effect which aids the clean-up. 

Now, along those lines, a straight side or an angular 
type bucket is much better than a clam or are radius 
type. When the bucket closes up, it tends to shove the 
ore out, rather than get a full bucket, and of course, 
the speed of the unloading is probably one of the most 
important parts of the operation. 

One of the things that I have noticed is the capacities 
of the various ore bridges and conveying equipment. 

We all say tons per hour. Actually, that rate usually 
pertains to ideal conditions, so when you take the 
tonnage and attempt to say that a ship is going to be 
unloaded in so many hours, you are off, because the 
questionable part of the whole operation is the clean-up 
when you are not utilizing the rated capacity equipment 
to the utmost. 

I understand that the Hulett type unloader has not 
been considered on the coast due to the tides and depth 
of the vessels, but, I would like to ask if it is not 
something that should be given serious consideration 
because of the great efficiency of this type unloader. 

On the lakes, of course, we are unloading vessels 
12 to 20,000-ton vessels in four to six hours, and that 
would be way out of range on the coast. 

Another observation I have made is that the majority 
of retractable bridge type cabs has the operator’s cab 
too far above the vessel. One of the comments made 
was that if the cab or the operating platform could be 
very close to the deck of the vessel it is operating 
over, it will be very much better. 

Anything that will make the operator nearer to the 
vessel deck will add to the speed of the unloading. 

This heavy type of machinery is very expensive, and 
much more could be done if the docks could be utilized 

100 per cent of the time. Unfortunately most of the ore 
docks have a ship today and nothing tomorrow. You 
might say that 50 per cent of the time, at least, is wait- 
ing time. 

I was very interested in the conveyor belt that was 
shown in Baltimore. That certainly solves a problem 
when you come to a narrow pier or a place where you 
are limited for car storage, because the majority of the 
lake docks have four or five tracks of which loading 
cars are consuming considerable space. Of course, when 
you are on a pier next to the water, you usually have 
some space limitations. 

I would like to ask the author what is the average 
interval of time for the trip of the bucket into the hold 
of the vessel and out onto the discharging hopper? 

It is very apparent at the present time that the ore 
carrier for the importation of ore will be built to suit 
the trade very quickly. We should refrain from using 
or even stop using the types of vessels where they have 
between deck storage. I believe that the coast and the 
ocean operators can learn a lot from the handling 
of ore in the Great Lakes which is probably the most 
efficient handling of bulk material in the whole world. 

The other day in Ashtabula they handled 100,000 
tons of ore on six vessels in a daylight period of about 
six hours at the three ore unloading docks. 
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Erle M. Hays: Mr. Tietjen commented upon the 
excellent performance of Hulett machines in the un- 
loading of boats on the Great Lakes, and has asked the 
question if serious consideration should not be given 
to some adaptation of this machine for unloading ocean 
ships. 

One advantage claimed for the Hulett is the precision 
control of the bucket resulting from the fact that it is 
varried on a rigid member and has no tendency to turn 
when passing through small width hatches. This advan- 
tage is claimed to offset the higher speeds of the bucket 
type man-trolley unloader. There is some merit to this 
claim when unloading small lake boats having hatches 
with widths of only seven to eight feet. Ocean ships 
have hatches with widths of twenty feet or larger. 
Today the modern lake ore boats are built with hatches 
of nine to twelve feet in width and also a large percent- 
age of the older lake boats are being converted to pro- 
vide wide hatches. New man-trolley unloaders with 
buckets from ten to seventeen tons capacity are being 
used at lake ports and are unloading boats with hatches 
of nine to twelve feet at equal or better rates than 
Huletts. 

The Hulett as a general rule requires more pier width 
than the bucket type unloader due primarily to the 
large moving mass of the trolley. The first cost of a 
bucket type man-trolley unloader and the dock is 
considerably less than the first cost of a Hulett and 
the dock. 

Consideration of these factors plus the tide conditions 
on the coast which Mr. Tietjen mentioned, I believe 
led to the conclusion to use unloaders instead of an 
adaptation of the Hulett design for ocean port installa- 
tions. 

To answer Mr. Tietjen’s question as to the trip cycle 
type for the bucket to dig, transport ore to hopper in 
the unloader, dump and return the bucket into the 
hold of the ship, the unloaders at Baltimore operate on 
a 45-sec free digging cycle. As pointed out by Mr. 
Tietjen the free digging cycle is what the machine can 
do, but lost time due to clean up, ete, results in an 
average rate of unloading substantially less than the 
free digging rate. Mr. Gibbs in his remarks commented 
that the overall average generally may be down to 
about 50 to 60 per cent of the machine’s maximum free 
digging capacity. I have observed that in unloading 
some old tramp ocean ships the average rate sometimes 
drops to as low as 25 to 30 per cent of the machine’s 
free digging rate. 

In designing an unloader it is desirable to keep the 
operator’s cab as close as possible to the top of the ship’s 
main deck, as Mr. Tietjen has pointed out. In Figure 12 
the closeness of the cab to the ship’s main deck should 
be noted. 


In closing I would again like to mention the problem 
encountered in tramp steamers to clean out the ore 
packed between the ribs of the ship next to its hull 
plating. One dock is now experimenting with a special 
grade-all machine using a small blade on the telescoping 
boom. This blade can be rotated to fit between the 
ship’s hull ribs and moved up or down to pull out the 
packed ore. Whether this method will speed up clean up 
operations over the hand labor method now used 
remains to be seen. 
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ANNUAL CONVENTION 
and 


IRON AND STEEL 
EXPOSITION 


OF IRON AND STEEL ENGINEERS 


CLEVELAND PUBLIC AUDITORIUM 
CLEVELAND, OHIO 





AN INVITATION TO STEEL MEN— 


It gives me great pleasure to be able to extend to the 
members and friends of the Association of Iron and 
Steel Engineers a most cordial invitation to attend 
the 1954 Iron and Steel Exposition and AISE Annual 
Convention. 


The papers which form the technical program 
have been prepared by authors well qualified to 
discuss the various topics. The exhibits, more than 
ever, will be educational and informative. The com- 
bined activities form a jack-pot of ideas to keep 
steel plant personnel in step with the competitive 
conditions prevalent in today’s operations. 


Make it a point to attend and, bring your asso- 
ciates. 


E. L. Anderson 
President, AISE 
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ACleveland, Ohio 
September 28, 29, 30, October 1. 


Again, the Iron and Steel Exposition and AISE 
Convention, but this year bigger and better than 
ever before. 

The return of the buyer’s market is leading manu- 
facturers of equipment and supplies to new designs, 
improved products — items that will help to reduce 
costs, save material, raise efficiency. More than 200 
exhibitors will fill three halls of the Cleveland Public 
Auditorium with displays of these items to be viewed 
by approximately 15,000 engineers and operators of 
the iron and steel and allied industries. These indus- 
tries will benefit materially from these demonstrations. 

Indicative of the value of the Iron and Steel Exposi- 
tion is an announcement issued by the British Board 
of Trade, quoting a United Kingdom manufacturer as 
saying the 1952 Exposition was of ‘‘primary impor- 
tance,’ and further quoting the Cleveland Consulate 
as saying that the 1954 show ‘should not be missed 
by any representatives of United Kingdom firms 
interested in medium or heavy machinery who may 


AISE 


be visiting the United States at the time of the show.” 


The technical program of the Annual Convention 
has also been expanded to include 16 sessions — 48 
papers discussing topics of interest to steel plant per- 
sonnel in every department prepared by authorities 
in their fields. 


The program is arranged to enable every individual 
to hear the subjects in which he is particularly 
interested, and yet have ample time to study the 
exhibits. Technical papers and exhibits are geared 
to the man in the plant as well as to top supervision. 
It has often been said that no man can participate in 
the Exposition and Convention activities without 
picking up at least one idea that will help in his work. 

Tickets for the 1954 Iron and Steel Exposition are 
being distributed throughout the iron and steel and 
allied industries. They may also be obtained, upon 
request, from the Association of Iron and Steel Engi- 
neers, 1010 Empire Building, Pittsburgh 22, Pa. 
AISE membership is not required, and there is no 
registration fee either for the Exposition or for the 
technical sessions. 








Arrangements have been made with Hotels Statler, 
Cleveland and Hollenden whereby they have set aside 
blocks of rooms for the use of those attending the con- 
vention and exposition of the Association of Iron and 
Steel Engineers in Cleveland, Ohio, September 28, 29, 
30, and October 1, 1954. 

We suggest that you make your reservation as early 











as possible, directly to the hotel of your choice. If that 
hotel cannot take care of you, they will pass your 
reservation on to the Cleveland Convention Bureau, 
who will place you elsewhere. 





Be sure to state specifically the type of accommoda- 
tions desired and the time of your arrival. 
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Tuesday, September 28 
9:00 am—REGISTRATION—Main Lobby 
9:15 am—BUSINESS MEETING—Ball Room 


Conducted by President E. L. Anderson 


9:30 am—ELECTRICAL SESSION—Ball Room 


Chairmen: D. C. McCrady, Superintendent Electrical Dept., The Steel 
Co. of Canada, Ltd., Hamilton, Ontario, Canada 
Arthur B. Glover, Superintendent Electrical Div., Acme 
Steel Co., Chicago, Ill. 

“Power and Control Cables for Steel Mills,” by E. D. 
Youmans, Vice President in Charge of Research and Product 
Development, The Okonite Co., Passaic, N. J. 

“Methods for Locating Faults on Electrical Cables,"”’ by 
Mount Fitzpatrick, Cable Plant Engineer, Duquesne Light Co., 
Pittsburgh, Pa. 

“Communications in the Steel Industry,” by T. E. Hughes, 
General Foreman, Electric Shops and Motor Rooms, Home- 
stead District Works, United States Steel Corp., Munhall, Pa. 


9:30 am—BLAST FURNACE SESSION— 
Club Room B 


Chairmen: C. G. Hogberg, Assistant Chairman—Operating Commit- 
tee, United States Steel Corp., Pittsburgh, Pa. 
W. H. Collison, Assistant General Superintendent, Blast 
Furnace Div., Great Lakes Steel Corp., Ecorse, Mich. 

“Rapid Method of Relining a Blast Furnace,” by Bruno 
Vezzani, Works Engineer, Donora Steel and Wire Works, 
American Steel and Wire Div., United States Steel Corp., 
Donora, Pa. 

“Developments in Extending Blast Furnace Stack Life 
After Appearance of Hot Spots,” by R. W. Sundquist, 
Assistant Division Superintendent Blast Furnaces, United States 
Steel Corp., Gary, Ind. 

“The Venturi Washer for Blast Furnace Gas,” by J. E. 
Eberhardt, Division Head, and H. S. Graham, Engineer, 
Research Dept., Bethlehem Steel Co., Bethlehem, Pa. 


2:00 pm—MECHANICAL SESSION— 
Club Room B 


Chairmen: E. C. Hite, Assistant Superintendent Maintenance, The 
Timken Roller Bearing Co., Canton, Ohio. 
C. W. Bruce, Chief Engineer, Republic Steel Corp., Chicago, 
il. 

“Re-Use of Industrial Cooling Water — Why and How,” 
by Howard E. Degler, Technical Director, The Marley Co., 
Kansas City, Mo. 

“Controlling Losses From Fire,” by C. V. Batley, Insurance 
Surveyor, Bethlehem Steel Co., Bethlehem, Pa. 

“Maintenance of Mobile Equipment,” by Frank C. Wier, 
Superintendent Material Handling, and John C. Lantz, Mainte- 
nance Foreman, Steel and Tube Div., The Timken Roller 
Bearing Co., Canton, Ohio. 


2:00 pm—COMBUSTION SESSION— 
Ballroom { 


Chairmen: E. H. Cauger, Assistant General Manager, Wheeling Steel 
Corp., Steubenville, Ohio. 
H. W. Clark, Open Hearth Metallurgist, Ford Motor Co., 
Dearborn, Mich. 
“Developments in Design of Modern Open Hearths,” 
by Jay J. Seaver, Manager, Jay J. Seaver Engineers, Chicago, 
i. 
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“Some Aspects of Open Hearth Waste Gas Analysis 
Control,” by F. P. Hubbell, Superintendent Fuel Dept., 
Homestead District Works, United States Steel Corp., Mun- 
hall, Pa. 

“DSC’'s Multiple-Fueled Soaking Pits,” by F. C. McGough, 
Superintendent of Fuel and Power, Detroit Steel Corp., 
Portsmouth, Ohio. 


10:00 pm—PRESIDENT’S DANCE— 
Euclid Ball Room—Hotel Statler 


Wednesday, September 29 


9:00 am—ELECTRICAL SESSION—Ball Room 


Chairmen: K. L. Johannsen, Division Superintendent Maintenance and 
Utilities, United States Steel Corp., Fairless Hills, Pa. 
R. J. Beeswy, Electrical Superintendent, Inland Steel Co., 
East Chicago, Ind. 

“Improvement in High Capacity Industrial Third Rail 
Systems,” by H. Yale Mageoch, Chief Engineer, Electric 
Service Manufacturing Co., Philadeiphia, Pa. 

“Taper vs Straight Tread Crane Wheels,” by J. A. Bell, 
Chief Engineer, Bethlehem Steel Co., Bethlehem, Pa. 

“Protective Devices on Ore and Coal Bridges,” by S. 
Tatalovich, Electrical Engineer, Heyl and Patterson, Inc., 
Pittsburgh, Pa. 


9:00 am—COMBUSTION SESSION— 
Club Room B 


Chairmen: G. J. Gockstetter, District Combustion Engineer, Republic 
Steel Corp., Chicago, Ill. 
F. R. Pullen, Fuel Engineer, Bethlehem Steel Co., Johnstown, 
Pa. 

“Rate of Heat Absorption of Steel. Furnace Perform- 
ance Test Data Compared to Simplified Theoretical 
Calculations,” by Fred S. Bloom, President, Bloom Engi- 
neering Co., Inc., Pittsburgh, Pa. 

“A Continuous Batch Type Annealing Furnace,” by 
Ralph H. Gelder, Works Metallurgist, and Walter E. Hand, 
Supervising Metallurgist, Ashland Works, Armco Steel Corp., 
Ashland, Ky. 

“Applications of High Velocity Combustion to the Steel 
Industry,” by Leonard C. Peskin, President, Thermal Research 
and Engineering Corp., Conshohocken, Pa. 


2:00 pm—STEELMAKING SESSION— 
Ball Room 


Chairmen: Robert Sergeson, Chief Metallurgical Engineer, Rotary 
Electric Steel Co., Detroit, Mich. 
A. K. Blough, Superintendent No. 2 and 3 Melt Shops, 
Republic Steel Corp., Canton, Ohio. 

“A New Way to Control Arc Furnaces," by Charles W. 
Vokac, Manager Hydro-Arc Furnace Div., Whiting Corp., 
Harvey, Ill. 

“The Economic Aspects of the Oxygen Process,” by 
W. C. Rueckel, Vice President, and J. W. Irvin, Associate 
Engineer, Kaiser Engineers, Div. of Henry J. Kaiser Co., 
Oakland, Calif. 

“Ferro-Manganese Additions in Open Hearth Steel- 
making,” by Rudolph Tietig, Jr., Engineer, A. J. Boynton 
and Co., Chicago, Ill. 
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2:00 pm—LUBRICATION SESSION— 
Club Room B 


Chairmen: N. |. Whiteley, Lubrication Engineer, American Steel and 
Wire Div., United States Steel Corp., Cleveland, Ohio. 
W. M,. Schuck, Lubrication Engineer, Armco Steel Corp., 
Middletown, Ohio. 

“Non-Flammable Hydraulic Fluids as Applied to the 
Steel Industry,” by C. R. Schmitt, Manager, National 
Lubrication Sales, E. F. Houghton and Co., Philadelphia, Pa. 

“Stability of Lubricating Greases in Centralized Lubri- 
cating Systems,” by E. L. Armstrong, Research Associate, 
and C. D. Thayer, Senior Technologist, Technical Service Dept., 
Socony-Vacuum Laboratories, Brooklyn, N. Y. 

“What Type of Grease for that Application?,” by W. A. 
Magie, ll, Vice President, Magie Brothers Oil Co., Chicago, Ill. 


6:00 pm—OLD TIMERS DINNER— 
The Hermit Club—1629 Dodge Court 


Thursday, September 30 


9:00 am—ELECTRICAL SESSION—Ball Room 


Chairmen: Ray T. Winterringer, Assistant Superintendent Electrical 
Dept., Republic Steel Corp., Chicago, Ill. 
A. J. F. MacQueen, Electrical Superintendent, Algoma 
Steel Corp., Ltd., Sault Ste. Marie, Ontario, Canada. 

“Design and Construction of Transformers for the Steel 
Industry,” by W. Walter Renberg, Jr., Electrical Power 
Design Engineer, Pennsylvania Transformer Co., Canonsburg, 
Pa. 

“Kilovar, Kilowatt and Voltage Control in the Steel 
Plant,” by L. G. Levoy, Industrial Power Engineer, Industrial 
Engineering Section, General Electric Co., Schenectady, N. Y. 

“Synchronous Condensers for Steel Mill Service,”’ by 
E. |. Pollard, Chief Electrical Engineer, Elliott Co., Ridgway, Pa. 


9:00 am—LUBRICATION SESSION— 
Club Room B 


Chairmen: C. T. Lewis, Chief Lubrication Engineer, Republic Steel 
Corp., Cleveland, Ohio. 
D. N. Evans, Assistant Master Mechanic, Inland Steel Co., 
East Chicago, Ill. 

“Modern Techniques of Lubrication Applied to Old Mill 
Equipment,” by E. G. Weimer, Superintendent Primary Mills 
Maintenance, United States Steel Corp., Youngstown, Ohio. 

“Bearing Maintenance for Economy,” by John A. Toth, 
Assistant General Manager, Bantam Bearings Div., The 
Torrington Co., South Bend, Ind. 

“Antidotes for Sleeve Bearing Failures,” by Anthony F. 
Kaminskas, Product and Field Engineer, Cleveland Graphite 
Bronze Co., Division of Clevite Corp., Cleveland, Ohio. 


2:00 pm—PROTECTIVE COATING SESSION— 
Club Room B 


Chairmen: D. E. Whitehead, General Lubrication Engineer, Crucible 
Steel Co. of America, Pittsburgh, Pa. 
J. B. Whitlock, General Maintenance Engineer, Armco 
Steel Corp., Middletown, Ohio. 

“Maintenance Painting in the Steel Industry,” by Cecil 
Schofield, Director of Laboratories, Process and Product 
Development Div., Republic Steel Corp., Cleveland, Ohio. 

“The Use of Heavy Cutback Asphaltum Mastic Coatings 
in Coke Plant Areas,” by A. H. Bagenstose, Jr., Eastern 
Regional Manager, Insul-Mastic Corp. of America, Pittsburgh, 
Pa. 

“Color, The Second Value in Paint,” by N. A. Mason, 
Manager Maintenance Paint Sales, Pittsburgh Plate Glass Co., 
Pittsburgh, Pa. 


2:00 pm—OPERATING PRACTICE SESSION— 
Ball Room 


Chairmen: George |. Bottcher, Chief Engineer, Allegheny Ludium Steel 
Corp., Brackenridge, Pa. 
S. O. Evans, Chief of Engineering, Tubular Products Div., 
Babcock and Wilcox Co., Beaver Falls, Pa. 

“Continuous Casting at Atlas Steels Ltd.,”” by John F. 
Black, Manager Continuous Casting Section, Koppers Co., 
Inc., Pittsburgh, Pa. 

“Hot Skin Scarfing With a Mechanical Bloom Turner,” 
by A. B. Glossbrenner, Assistant General Foreman, Bloom 
Conditioning Dept., Steel and Tube Div., The Timken Roller 
Bearing Co., Canton, Ohio. 





“Titanium: Its Progress and Its Applications,” by T. E. 
Perry, Metallurgical Dept., and R. J. Garmy, Engineering 
Dept., Central Alloy District, Republic Steel Corp., Massillon, 
Ohio. 


7:00 pm—FORMAL DINNER AND DANCE— 
Ball Rooms—Hotel Statler 


Friday, October 1 


9:00 am—ROLLING MILL SESSION— 
Ball Room 
Chairmen: Alex Montgomery, Jr., Assistant to Vice President—Rolling, 
United States Steel Corp., Pittsburgh, Pa. 
Wade Hoffman, Superintendent Roll Shop, Jones and 
Laughlin Steel Corp., Aliquippa, Pa. 

“Cold Roll Forming,” by Elmer J. Vanderploeg, Chief Engineer, 
The Yoder Co., Cleveland, Ohio. 

“A-2 11-in. Rod Mill, Jones and Laughlin Steel Corp.,” 
by N. A. Hansen, Superintendent, Rod and Wire Dept., Jones 
and Laughlin Steel Corp., Aliquippa, Pa. 

“Causes of Roll Breakage,” by Charles F. Peck, Jr., Assistant 
Professor, and F. T. Mavis, Professor and Head, Civil Engi- 
neering, Carnegie Institute of Technology, Pittsburgh, Pa. 


9:00 am—COMBUSTION SESSION— 
Club Room B 


Chairmen: E. T. Mortson, Superintendent Power and Fuel, National 
Tube Div., United States Steel Corp., McKeesport, Pa. 
R. A. Lambert, Superintendent Steam and Combustion, 
Jones and Laughlin Steel Corp., Pittsburgh, Pa. 

“New Power, Steam and Blowing Installations at Ohio 
Steel Works,” by J. P. Katzenmeyer, Project Engineer, 
United States Steel Corp., Youngstown, Ohio. 

“A Power Plant Report to Management,” by Stanley A. 
Nelson, Supervisor of Plant Engineering, Deere and Co., 
Moline, Ill. 

“The Effect of Changes in Gas Composition on the 
Utilization of Fuel Gases,"’ by Edwin X. Schmidt, De- 
velopment Supervisor, Cutler-Hammer, Inc., Milwaukee, Wisc. 


2:00 pm—ELECTRICAL SESSION—Ball Room 
Chairmen: E. F. Donatic, Assistant General Superintendent, Service 
Div., Kaiser Steel Corp., Fontana, Calif. 
R. T. Lucas, Electrical Superintendent, Weirton Steel Co., 
Weirton, W., Va. 

“Operation of Magnetic Amplifier Controlled Tandem 
Mills,”” by J. W. Brinks, Steel Mill Engineer, Westinghouse 
Electric Corp., and J. C. Peth, Chief Electrical Engineer, Pitts- 
burgh Steel Co., Monessen, Pa. 

“Maintenance and Repair Experience with Various 
Hydraulic Systems on Charging Machines and 
Manipulators,” by Robert S. Bogar, Assistant Chief Engi- 
neer, Bethlehem Steel Co., Johnstown, Pa. 

“A New Design Concept for D-C Motors,” by William R. 
Hough, Engineering Vice President, and R. A. Geuder, 
Manager, Industry Sales, Reliance Electric and Engineering Co., 
Cleveland, Ohio. 


2:00 pm—OPERATING PRACTICE SESSION— 
Club Room B 


Chairmen: Leonard Larson, Chief Engineer, Corrigan-McKinney Works, 
Republic Steel Corp., Cleveland, Ohio. 
George H. Greene, Assistant General Manager, Bethlehem 
Steel Co., Johnstown, Pa. 

“Pinholes in Steel Sheet and Pinhole Detecting Appa- 
ratus,”’ by George H. Rendel, Research Associate, Research 
and Development Laboratory, United States Steel Corp., 
Pittsburgh, Pa. 

“Continuous Drawing of Cold Finished Bars,” by Walter 
J. Prochak, Assistant Superintendent, Cold Drawn Bar Dept., 
Youngstown Sheet and Tube Co., Youngstown, Ohio. 

“Ten Years ef Mechanical Descaling of Hot Rolled Steel 
Products," by Gilbert D. Dill, Engineer in Charge of Steel Div., 
American Wheelabrator and Equipment Corp., Mishawaka, Ind. 


Iron and Steel Exposition Hours 


September 28—Tuesday, 10:00 am 
September 29—Wednesday,10:00 am 
September 30—Thursday, 10:00 am 
October 1— Friday, 10:00 am 


e 
NO REGISTRATION FE 


10:00 pm 
10:00 pm 


5:30 pm 
4:00 pm 


















LADIES HEADQUARTERS | 
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HOTEL STATLER | 
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TUESDAY, September 28 


9:00 am — Ladies Registration — Parlor E, Hotel Statler 
12:00 noon -— Luncheon — Euclid Ball Room, Hotel Statler 
Music — Entertainment — Door Prizes 
10:00 pm — President's Dance — Euclid Ball Room, Hotel Statler 


WEDNESDAY, September 29 


12:30 pm — Luncheon — Acacia Country Club 
Buses to leave Hotel Statler 11:30 am (Ladies meet in Parlor E, Hotel Statler) 


THURSDAY, September 30 


7:00 pm — Formal Dinner — Ball Rooms, Hotel Statler 
10:00 pm — Dance — Euclid Ball Room, Hotel Statler 


= + 2 
General Chairwoman — Mrs. Leonard Larson Vice Chairwoman— Mrs. H. L. Jenter 
* 
To partially cover costs of ladies activities, a flat charge of $5.00 will 


be made for the luncheons on Tuesday and Wednesday. This must 
be paid on registering, when tickets will be issued for these events. 


Cleveland, Ohio, near the center of the steel industry, is within a day's drive of about 70 per cent of the iron and steel industry. 
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IRON and STEEL EXPOSITION 


CLEVELAND 


September 28, 29, 30, October 1 


LIST OF EXHIBITORS 


o 


ACF Industries, Inc. 
Adalet Manufacturing Co. 
Ajax Flexible Coupling Co., Inc. 
, Alemite Division, Stewart-W arner Corp. 
Allen-Bradley Co. 
Alliance Machine Co. 
Allis Co., Louis 
Allis-Chalmers Manufacturing Co. 
American Air Filter Co., Inc. 
American Brake Shoe Co. 
American Flexible Coupling Co. 
American Forge and Manufacturing Co. 
' American Wheelabrator & Equipment Corp. 
Ampco Metal, Inc. 
Apparatus Sales Division, General Electric Co. 
Appleton Electric Co. 
Askania Regulator Co. 
Atlas Mineral Products Co. 
Automatic Transportation Co. 


Bailey Meter Co. 
j Bantam Bearings Division, The Torrington Co. 
Bearing Service Co. 
Blaw-Knox Co. 
Bliss Co., E. W. 
Bloom Engineering Co., Inc. 
Bowser, Inc. 


C & D Batteries, Inc. 

Cardox Corp. 

Chandeysson Electric Co. 
Chromium Corp. of America 

Cities Service Oil Co. 

Clark Controller Co. 

Clark Equipment Co. 

Cleveland Worm & Gear Co. 
Cooper Split Roller Bearing Corp. 
Crouse-Hinds Co. 

Cunningham Co., M. E. 

Cuno Engineering Corp. 

Curry Air Shear Corp. 
Cutler-Hammer, Inc. 





try. 
















D 


DeLaval Separator Co. 

Delpark Corp. 

Delta-Star Electric Division, H. K. Porter Ca 
Diamond Power Specialty Corp. 

Dowell Incorporated 

Down River Casting Co. 

Dravo Corp. 

Drever Co. 
















Electric Controller & Manufacturing Co. 
Electric Furnace Co. 

Electric Products Co. 

Electric Service Manufacturing Co. 
Electric Storage Battery Co. 

Elliott Co. 










Elwell & Co., R. A. 

Elwell-Parker Electric Co. 
Enterprise Co. 

Euclid Electric & Manufacturing Co. 


F 


Factory Stores 

Farmers Engineering & Manufacturing Co. 
Farval Corp. 

Federal Electric Products Co. 

Foxboro Co. 

Frazier-Simplex, Inc. 


G 


Garlock Packing Co. 
General Electric Co., Apparatus Sales Division 


General Electric Co., Trumbull Components Department 


Gleason Reel Corp. 
Gould-National Batteries, Inc. 
Gulf Oil Corp. 

Guyan Machinery Co. 


Hagan Corp. 

Harman Associates, F. Ward 
Harnischfeger Corp. 

Heil Process Equipment Corp. 
Heli-Coil Corp. 

Hey! & Patterson, Inc. 

Holophane Co., Inc. 

Homestead Valve Manufacturing Co. 
Houghton & Co., E. F. 

Hunt & Son, Inc., C. B. 

Hyatt Bearings Division, General Motors Corp. 
Hyde Park Foundry & Machine Co. 


Ideal Industries, Inc. 

Industrial Filtration Co. & Delpark Corp. 
Industrial Nucleonics Corp. 

Insul-Mastic Corp. of America 

Iron Age 

Iron Lung Ventilator Co. 

1-T-E Circuit Breaker Co. 


Johns-Manville Sales Corp. 
Joy Manufacturing Co. 


Karlson Co., K. E. 
Kennametal, Inc. 

Kinney Engineers, Inc., S. P. 
Koppers Co., Inc. 


Lake Shore Electric Corp. 
Leeds & Northrup Co. 
Linde Air Products Co., Division of Union Carbide & Carbon Corp. 
Link-Belt Co. 

Lintern Corp. 

Loftus Engineering Corp. 













LIST OF EXHIBITORS (continued) 


M Rollway Bearing Co., Inc. 
Rome Cable Corp. 
Machinery Division, Blaw-Knox Co. Rowan Controller Co. 
Manco Manufacturing Co. Rust-Oleum Corp. 
Manning, Maxwell & Moore, Inc., Shaw Box Crane & Hoist Division 
Markal Co. 4 
Martindale Electric Co. Sitee easton, tee. 
Matthews & Co., Jas. H. , 
Selas Corp. of America 
McDowell Co., Inc. 
Sheffield Corp. 
Medart Co. . 
. Shell Oil Co. 
Mesta Machine Co. Signode Steel Strapping Co 
Metal Carbides Corp. 9 pping é 


Simplex Wire & Cable Co. 
SKF Industries, Inc. 
Socony-Vacuum Oil Co., Inc. 
Solvent Service, Inc. 

Speer Carbon Co. 
Spraying Systems Co. 


Metalmaster Division, Clinton Machine Co. 

Mine Safety Appliances Co. 

Minneapolis-Honeywell Regulator Co., Industrial Division 
Morgan Construction Co. 

Morgan Engineering Co. 


N Square D Co. 
Steel City Electric Co. 
National Alloy Steel Division, Blaw-Knox Co. Stoody Co. 
National Carbon Co., Division Union Carbide & Carbon Corp. Superior Carbon Products, Inc. 
National Electric Coil Co. Sutton Engineering Co. 
National Industrial Publishing Co. 
Nelson Stud Welding T 
Taylor Chain Co., S. G. 
Oo Texas Co. 
Ohio Carbon Co. Thompson Electric Co. 


Ohio Electric Manufacturing Co. Vusken Roller Soaring Co. 
= Tool Steel Gear and Pinion Co. 
Okonite Co. 


Torrington Co., Bantam Bearings Division 

Trabon Engineering Corp. 

P Treadwell Construction Co. 

Trumbull Components Department, General Electric Co. 


O. Z. Electrical Manufacturing Co., Inc. 


Pannier Corp. 


Penton Publishing Co. U 
Plasteel Products Corp. Union Carbide & Carbon Corp. 

Poole Foundry & Machine Co. Union Steel Castings Division, Blaw-Knox Co. 
Porter Co., H. K., Delta-Star Electric Division 

Porter-Cable Machine Co. Vv 
Post-Glover Electric Co. 

Pratt & Whitney, Division Niles-Bement-Pond Co. Valvair Corp. 

Pyle National Co. Velan Engineering, Ltd. 


R Ww 


Radiant Lamp C Wachs Co., E. H. 
—é Wagner Electric Corp. 
Ramtite Co, 


eniiien Manse Co Waldron Corp., John 

Red Seal saben Wean Engineering Co., Inc. 

‘ Webb Co., Jervis B. 

Wellman Engineering Co. 
Westinghouse Electric Corp. 
Wilson Engineering Co., Inc., Lee 


Reintjes Co., George P. 

Reliance Electric & Engineering Co. 
Relsid Equipment Co. 

Republic Flow Meters Co. 


Robertson Co., H. H. Wing Manufacturing Co., L. J. 

Robinson Pipe Cleaning Corp. 

Robinson Ventilating Co. Xx “¥- Z 
Rockbestos Products Corp. Yale and Towne Manufacturing Co. 
Roller-Smith Corp. York-Gillespie Manufacturing Co. 

Rolls Division, Blaw-Knox Co. Zurn Mfg. Co., J. A. 
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AIR POLLUTION CONTROL 


in the 
Bethlehem Steel Company 


....air pollution is a price which must 
be paid for the benefits derived from our 
industrial economy .... with time, in- 


dustry is gradually finding ways to lower 





the price.... 


By ALLEN D. BRANDT 
Chief Industrial Hygiene Engineer 
Bethlehem Steel Co. 
Bethlehem, Pa. 


A IN discussing the subject of air pollution control in 
the Bethlehem Steel Co., it will be less confusing if we 
select a typical plant of the company and confine the 
remarks to the operations at that plant insofar as 
possible than to skip helter-skelter from one plant to 
another. No two of the company’s plants are strictly 
alike either as to end products manufactured or as to 
major sources of air pollution. Consequently, this paper 
will outline the control program at our largest plant 
located at Sparrows Point, Md., except for those opera- 
tions constituting major air pollution sources not found 
at this plant. 

The current annual steelmaking capacity of the 
Sparrows Point plant is nearly 6,000,000 tons. To 
produce this quantity of steel requires about 7,200,000 
tons of iron ore, 2,000,000 tons of scrap, 4,500,000 tons 
of coal and 2,000,000 tons of limestone. 


THE PROBLEM 


Before discussing what is done in the way of air 
pollution control at our Sparrows Point plant, let us 
start at the beginning by reviewing briefly the problem. 
Steelmaking for the most part is one series of metal- 
lurgical operations carried on at high temperatures. 
Large quantities of solid, liquid and gaseous fuels are 
burned, and significant amounts of the process ingredi- 
ents find their way into the air or gas streams which are 
a necessary part or ingredient of the process. For 


IRON AND STEEL ENGINEER, AUGUST, 1954 


example, about eight tons of air enters into the making 
of one ton of steel. Converted to more meaningful 
terms, air is used at the rate of about 2,500,000 cfm at 
Sparrows Point. Some of this air becomes heavily laden 
with iron and its oxides by the time it has served its 
primary function in the process, other portions with 
sulphur compounds, and still others with a multitude 
of contaminants both gaseous and solid. Air pollution 
control in steel plants, then is directed at (1) removing 
most of the objectionable impurities from the air or 
gus discharged to the outside, and (2) keeping to a 
minimum the escape of pollutants from other miscel- 
laneous or unpreventable sources. 


COKE OVENS 


Conventional coke ovens in steel plants release 
extremely minute amounts of impurities to the air by 
comparison with the now almost obsolete beehive ovens. 
The volatile matter (gases, liquids and solids) given off 
from the coal during the coking process is collected in 
a piping system and recovered in the by-products plants 
in the form of tar, benzene, toluene, naphtha, naphtha- 
lene, pyridine, ammonium sulphate, and other com- 
mercial products. These chemicals or their intermediates 
were allowed to escape into the atmosphere by the 
beehive coking procedure, but it is now essentially 
standard practice to recover them. The cleaned coke 
gas, which is very high in hydrogen and methane, is an 
excellent fuel and is used in the plant for this purpose 
or is sold. It is not important as regards air pollution 
at Sparrows Point although it may be at some steel 
plants. 

Much of the sulphur in the coking coal finds its way 
into the coke gas in the form of H.S. When the gas is 
burned, SOQ, is formed and may create a problem 
depending upon the geography, meteorology, and near- 
ness of the furnace stacks to houses, sensitive vegeta- 
tion, and the like. Even though the sulphur dioxide 
from the coke gas fuel consumed in the plant at Sparrows 
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Point has not been troublesome air pollution-wise, 
metallurgical considerations and the need for sulphuric 
acid make it advisable to desulphurize much of the gas 
and to manufacture sulphuric acid from the sulphur 
removed. Consequently, a sulphuric acid plant was 
constructed recently and is now in operation. This plant 
produces about 50 tons of sulphuric acid per day. The 
H.S content of the cleaned gas is thereby reduced to 
about 0.7 gr/cu ft from an average content of 4.5 
gr/cu ft. 

There is, however, one air pollution problem in the 
usual operation of the coke ovens which has not yet 
been solved satisfactorily. This is the brown or black 
smoke which escapes from the ovens while they are 
being charged. The amount of smoke escaping can be 
kept small enough by careful operation to be un- 
objectionable but it cannot be eliminated. This is one 
of the few air pollution problems in a steel plant for 
which a satisfactory solution is not yet available. 
Fortunately, some of the more down-to-earth ordinances 
take cognizance of this difficulty and provide accord- 
ingly. Badly fitted or improperly sealed oven doors 
may permit considerable smoke to escape, but this is 
merely a matter of proper maintenance and operation. 


BLAST FURNACES 


The blast furnaces account for roughly one-third of 
the air entering steel manufacturing processes. As this 
gas leaves the furnaces, it is heavily laden with solid 
impurities, mostly iron oxide. However, blast furnace 
gas cleaning is an old and well established art with the 
result that the gas commonly referred to as raw gas in 
the steel industry has been through two cleaning 
operations and has had more than 99 per cent of its 
dust burden removed. It has long been the practice to 
clean some of the blast furnace gas even further before 
using it. This was done by means of wet type collectors 
commonly called disintegrators. At present much of 
the gas is given a final cleaning treatment in electric 
precipitators which remove all but a trace of the solid 
impurities. 

Blast furnace gas is very high in carbon monoxide. 
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it is an extremely difficult problem, one perhaps impossible of solution, to eliminate smoke from large, integrated 
steel plants. In the cases where there is a feasible engineering solution, costs may be insurmountable. 


Hence the small portion of it which must be bled to the 
atmosphere is burned to get rid of this gas. 

As with coke ovens, blast furnace operation presents 
an erratic air pollution problem which is neither pre- 
ventable nor controllable in the present state of the art. 
Occasionally the furnace burden willjshift irregularly 
or slip resulting in a violent rush of gas into the piping 
system. Such slips sometimes develop greater pressure 
in the furnace and piping system than can be handled 
safely. To prevent damage, huge valves high on the 
furnace open to permit the escape of some of the gas 
until the pressure returns to a safe operating level. This 
procedure releases clouds of dust-laden gas to the 
atmosphere. A completely satisfactory solution to this 
problem is not in sight at present. More careful furnace 
operation and control supported by improved instru- 
mentation goes a long way toward preventing slips. 
Improvements in the preparation of certain raw ma- 
terials also assist in reducing the number of slips. As of 
today, however, blast furnace slips occur occasionally 
and pose a problem to the steel industry and to air 
pollution control officials alike. Some of the more 
realistic authors of air pollution control ordinances have 
taken cognizance of this situation and provided for it 
in the regulations. Both geography and climate are 
kind to us at Sparrows Point so that the slips which do 
occur seldom are felt beyond the plant boundary. 


SINTERING PLANT 


The fines in blast furnace raw materials are a constant 
source of operational headaches and present an aggra- 
vated gas cleaning problem if not removed from the 
blast furnace burden before charging. For this reason 
it is the current practice to screen the fines from the 
materials charged to the furnaces. These fines, as well 
as those recovered in gas cleaners and dust collectors 
at the different metallurgical operations, are rich in 
iron and would represent a loss of a substantial amount 
of raw material if they could not be used in the blast 
furnaces. They can be adapted to blast furnace use by 
sintering, a process in which the fines are converted 
to a large size, very porous product which responds 
well to blast furnace processing. A sintering plant has 
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been constructed at Sparrows Point and was placed in 
operation about a year ago. 

In the sintering process, air at the rate of more than 
100,000 cfm per line is drawn across the belt or grate 
on which the burning or sintering is carried out. Since 
the raw materials are rich in fines as a rule, some of 
this material is entrained by the air stream before it 
becomes fused or otherwise fixed in the sinter cake. 
Conventional practice in the past has been to clean this 
air by means of large diameter cyclone separators. Such 
procedure fails to capture much of the very fine ma- 
terial. Consequently electric precipitators have been 
added to gas cleaning equipment in the stacks of our 
Sparrows Point plant. This reduces the dust loading in 
the discharged air from the sinter belts to about 0.01 
gr/cu ft from 0.5 gr/cu ft which is the usual loading 
if cyclones only are used 

There are other sources of air pollution at a sintering 
plant, the most important of which probably is the 
discharge end of the sinter belt. Here the sintered 
material which is still hot drops from the belt and slides 
down a chute. This end of the belt of most sintering 
lines is enclosed and vented to the outside by means of 
a large-diameter stack in which air flow is created by 
the heat of the sintered material. At the Sparrows 
Point plant the dust is removed from this air by means 
of small diameter cyclones before it is discharged to 
the outside. 


OPEN HEARTHS 


Open hearth furnaces constitute the major problem 
still unsolved, for the most part, in the steel-making 
industry. According to Bishop(')* dust loadings in stack 
gases from these furnaces may go as high as two grains 
per standard cubic foot for momentary peaks during 
certain parts of the cycle. He reports the average con- 
centration for the entire heat to be 0.43 gr per standard 
cubic foot. This dust burden is composed almost en- 
tirely of metallic oxides, about 90 per cent by weight 
being iron oxide. It is extremely fine; one report(') 
being that about 50 per cent by weight is smaller than 
5 microns, and another (*) that the mean particle 
diameter is 0.5 microns with no particles above 3 
microns. Since the weight of any particle of a given 
substance increases as the cube of the diameter, it is 
apparent that on a number basis an overwhelming pro- 
portion of the solid particles in open hearth stack gases 
are less than one micron in size. To illustrate this point 
more forcefully, let us assume that the 50 per cent of 
the material larger than 5 microns(') is actually all 
twice that size or 10 microns, and the 50 per cent smaller 
is half the stated size or 2.5 microns. By number, 98.5 
per cent of the particles are 2.5 microns and 1.5 per cent 
are 10 microns. While this represents a highly artificial 
condition as to dust distribution, we find the condition 
illustrated to be borne out in practice. In a recent study 
of stack gases from a metallurgical furnace where the 
collector in the stack was selective as to particle size, 
we found the filtering efficiency by weight was about 
49 per cent and by number was about 2 per cent. 
Obviously, then, to be satisfactory a collector for open 
hearth fumes and dust must have a high collecting 
efficiency against extraordinarily small particles. 


*See Bibliography at end of article. 
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In addition to the fineness of the solid pollutants in 
open hearth stack gases, one other feature adds to the 
collector design difficulty. This is excessive temperature. 
Only two types of collectors available today have the 
dust collecting characteristics required to clean open 
hearth gases effectively. These are fabric filter collectors 
commonly called “bag houses” and electric precipi- 
tators. The high temperature of the gases precludes the 
use of fabric filter collectors unless the gas temperature 
is reduced a great deal by appropriate heat exchangers. 
This difficulty has loomed so great up to the present as 
to discourage research in this direction. Specially de- 
signed precipitators have been installed in a few open 
hearth stacks in this country rather recently. Only 
time will tell whether this is the answer. There is great 
need both for research into the fundamentals of sepa- 
rating particulate matter from gas streams, and for 
upplied research on modified versions of equipment now 
available if a feasible solution is to be found to the open 
hearth problem. 


ELECTRIC FURNACES 


We do not have electric furnaces at Sparrows Point, 
but do have at several other plants including Los 
Angeles and will transfer to that plant for this part of 
the discussion. The three large furnaces at this plant 
are equipped with humidifying towers and precipitators 
for cleaning the gases of their dust and fume burden. 
Several years ago when these furnaces first were in- 
stalled, they were equipped with electric furnace hoods 
in the shape of inverted frying pans directly above and 
forming an integral part of the furnaces and with a 
type of wet collector which in the opinion of the Los 
Angeles County Air Pollution Control officials would 
be satisfactory. These collectors proved to be far from 
satisfactory and electrostatic precipitators were in- 
stalled, and even these were a long way from meeting 
Los Angeles County Ordinance requirements. Auxiliary 
equipment in the form of huge spray towers for humidi- 
fication of the gases prior to entering the precipitators 
was then added. This improved the collecting efficiency 
of the precipitators sufficiently to meet the ordinance 
requirements. 

However, the original hoods were an unending source 
of trouble of various and sundry kinds. The hoods were 
eliminated recently in favor of taking the gases directly 
from the furnaces through ducts connected to the roofs 
of the furnaces. This created some problems in metal- 
lurgy, but apparently these have been solved satis- 
factorily and the smoke, dust and fumes at these electric 
furnaces are being removed very effectively from the 
furnace gases at all times except when charging. The 
furnaces are of the top charging type and the exhaust 
system is inoperative when the top of the furnace is 
removed for charging. Even though considerable dust 
and smoke rise from the furnaces during charging 
operations, these constitute such a small part of the 
total operating time as to be of relatively little 
significance. 


BESSEMER CONVERTERS 


Only a very small percentage of the steel made in the 
United States today is produced by the bessemer 
process. At Sparrows Point, for example, there are three 
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bessemer converters which contribute only about 7 per 
cent of the steel made at this plant. It may be said 
without fear of contradiction that from the mechanical 
standpoint, air pollution control at bessemers is the 
most difficult single problem in the steel industry. 
Anyone with a sound solution to this problem can 
endear himself to many by making the answer known. 


POWER PLANTS 


Power plants burning solid fuel in steel plants have 
no problems that are different from power plants else- 
where. Many such plants have collectors in the stacks, 
although some of the older ones do not. Electric pre- 
cipitators are rare, the more common type of collector 
found on such stacks is the dynamic precipitator. 


MISCELLANEOUS 


There are other individual sources of air pollution in 
a steel plant but individually or in toto they are minor 
by comparison with those already discussed. The prac- 
tice as to air pollution control at these sources varies 
from plant to plant. At Sparrows Point, for example, 
we have cyclones on some of the coal crushing opera- 
tions in the coal handling plant; filter fabric collectors 
on certain foundry operations, and cyclones on others; 
spray scrubbers on pickling or cleaning tanks; and a 
dynamic precipitator on the exhaust from the pipe 
galvanizing operations, to mention but a few. 


AIR POLLUTION INVESTIGATIONS 


Air pollution investigations including stack sampling 
are not a “hit or miss” arrangement in the Bethlehem 
Steel Co. The combustion or fuel department of each 
plant carries out studies of this nature routinely at the 
different steel-making plants. New types of collectors 
are tested under the supervision of research department. 
This work is supplemented and the overall program for 
all plants, mines and shipyards is coordinated by per- 
sonnel in the company industrial hygiene department. 
One chemical engineer with long experience in air pol- 
lution matters and one meteorologist devote full time 
to air pollution investigations and control problems, 
and the others in this department give of their time as 
required to air pollution studies. 

We can hardly deny that the Bethlehem Steel Co. 
has problems in air pollution which remain unsolved 
at this time. These problems are being brought under 
control one by one as new advances in technology fur- 
nish satisfactory solutions and as time, men, material 
and opportunity permit. Great strides have been made 
since the war and even greater ones are in prospect for 
the near future. We who are engaged in this great move- 
ment and even, more so, the public generally, should not 
lose sight of one fundamental and tremendously im- 
portant fact. The increase in air pollution in this 
country during recent decades is a by-product of the 
vast industrial expansion which in turn has given us a 
standard of living that is the envy of all other countries. 
This is not an attempt to excuse our shortcomings in 
this respect, but rather to show that the inconvenience 
of increased air pollution is not without its compensa- 
tions. According {+ published data which came to our 
attention recently, there were 3300 lb of steel per capita 
in the U.S.A. in 1900, and in 1950 this figure had 
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increased to 14,500 lb per capita. This increase brought 
with it an increase in air pollution, but it also brought 
refrigerators, automobiles, automatic kitchens, better 
highways and a multitude of other things. 
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ALLEN D. BRANDT, Chief Industrial Hygiene 
Engineer, Bethlehem Steel Co., Bethlehem, Pa. 

J. A. SHIMMIN, Vice President in Charge of 


Operations, Rotary Electric Steel Co., Detroit, 
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A. O. MASON, Research Engineer, Ternstedt Div., 
General Motors Corp., Detroit, Mich. 


CARL W. SISCO, Sales Engineer, Surface Combus- 
tion Corp., Toledo, Ohio. 


Benjamin Linsky: I believe that the factual data 
presented in this paper is essentially right. I found no 
valid disagreements. Some of the editorial comments in 
the paper are, however, open to debate. 

I am happy to learn that the sulphuric acid plant 
operation, where you are removing hydrogen sulphide 
is now in operation. I am sure this makes a difference 
in the neighborhood. 

In discussing blast furnace slips, Mr. Smith, of the 
Kaiser Steel Co. plant in California, has informed us 
that they had been able to avoid all major slips for 
about four years. That does not mean that they have 
had no blast furnace slips, but they have been able to 
avoid major slips. I asked him how he accounted for 
this in their operation and design. He said he did not 
think it was design particularly. It was his feeling that 
their method of operation was primarily the cause of 
their being able to avoid major slips. He mentioned 
specifically double sizing of the ore as well as double 
sizing of the coke, keeping the bottom size of the size 
of the coke up, and sintering the ore fines to a point 
where there was less bridging and arching. 

The figures on sinter plant emissions were the first 
ones I have ever seen published anywhere and were 
very interesting to us because there has been a lot of 
conjecture about it and no published measurements, to 
our knowledge, until this paper was presented. 

The relatively new development of open hearth dust 
collectors at the Fairless plant is of interest, but I have 
not seen any further reports that give real values or 
conclusions on that point. I suppose they are still 
removing the bugs out of relatively new operations. 

Mention was made of electric furnaces and of bag 
houses and the possibility that they may be more 
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useful than electrostatic precipitators for sub-micron 
dusts and fumes. I mentioned previously to Mr. Brandt 
that the Dodge-Winfield plant of the Chrysler Corp., 
in studying the problems of electric furnaces where they 
do continuous gray iron melting, have selected a cloth 
filter collector. This selection was made after extensive 
test work had been carried out by the Chrysler Corp., 
in which our bureau participated to a small degree. 

I was fortunate in being able to see Bethlehem’s 
electric furnace operation at Los Angeles when the 
equipment had been operating only about five days with 
the new dust exhaust system. At the time it looked 
good, and the plant management was hopeful that it 
would work. I am glad to hear this report that it has 
worked without major difficulties. 

Bessemer converters still remain a problem. The 
German work on glare shielding, however, indicates that 
bessemer emissions can be ducted, and it would seem 
to us that any emission that can be ducted can be 
cleaned. 

We are all probably more familiar with the control 
of emissions from power plants than any other single 
kind of operation. There are a lot of answers to such 
emissions except the sulphur dioxide which comes out 
of fuel burning, which does not appear to be a critical 
problem in this area. In a vegetation survey which has 
been made in the area, we looked for various kinds of 
air pollution damage to vegetation — sensitive vegeta- 
tion — and we were pleased to find so little in most of 
the industrial area in and around Detroit. 

Member: Have you found any tendency of fouling 
in the electrostatic precipitators? 

Allen D. Brandt: Yes, we have encountered fouling 
of different kinds. If the air is too moist when it reaches 
the precipitator, the collected dust may form a mud 
and interfere with the operation of the precipitator. This 
is especially true if the dust is more or less hygroscopic 
and is present in high concentration. In some instances 
improper distribution of the air stream through the 
collector will result in low dust retention efficiency; a 
condition which might be classified as fouling. Fouling 
does occur on occasion, but usually can be prevented 
by proper maintenance. 

Member: Do you use any high velocity jet-type 
collectors? 

Allen D. Brandt: To the best of my knowledge, 
there is no high velocity jet type collector in production 
use in the Bethlehem Steel Co. We studied the char- 
acteristics of a full-scale model, but I do not believe we 
are using any. 

J. A. Shimmin: What can you say about the cost 
of equipment and installation for gas and dust control 
on both electric are and open hearth furnaces? 

Allen D. Brandt: According to published reports, 
the precipitators on four open-hearth furnaces in a 
west coast steel plant cost a total of about $600,000 or 
an average of $150,000 per furnace. I have not heard or 
seen reported what the precipitators cost that were 
installed in an eastern steel plant. 

As to electric furnaces, the total cost of the precipi- 
tators and accessory equipment for three electric fur- 
naces in one of our west coast plants was close to 
$500,000. 

Member: Please discuss methods of controlling 
electric furnace pollution in Los Angeles. 
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Allen D. Brandt: This point was covered briefly in 
the paper, insofar as our own electric furnaces are 
concerned. The important points on this installation 
may bear repeating. These are: (1) other collectors were 
tried before the precipitators were installed; (2) the 
precipitators were unsatisfactory until the auxiliary gas 
conditioning equipment was installed; (3) the auxiliary 
gas conditioning equipment was aimed at humidifying 
the gases, but it reduced the temperature also; and (4) 
the conventional electric furnace hoods were discarded 
in favor of direct exhaust from the furnaces through 
pipes installed in the furnace roofs. 

I am not too well informed on what has been done on 
other electric furnaces in Los Angeles, but it is my 
understanding that bag house type collectors with 
appropriate auxiliary gas conditioning equipment have 
been installed at some such furnaces and are satisfactory. 

Member: In Bethlehem’s operation of blast furnaces 
with best controls, how many slips do you experience 
per day, month, year? 

Allen D. Brandt: That is very difficult to say, 
because blast furnaces are temperamental, if you will 
pardon the use of that term. With good instrumentation 
and careful control, a blast furnace may go for days and 
days without a slip. Then, for no apparent reason, there 
may be several slips in one day. Even though there has 
been a tremendous improvement in this respect as to 
blast furnace operation in recent years, even today 
blast furnace operation is something of an art; it is not 
entirely a science. Whereas I do not have cold facts on 
this question, I can speak with some authority because 
until recently my office was on the tenth floor of an 
office building overlooking seven blast furnaces. In 
recent years it has been rare to see or hear a slip in any 
of these furnaces, yet occasionally, two or three may 
occur in one day in the same furnace. 

Probably the best answer to the question is that a 
properly regulated and carefully operated blast furnace 
will rarely have a slip. It will go days on end without a 
slip, but occasionally may have several in one day. 

A. O. Mason: Can you state the practical probabili- 
ties of the oxygen converter with glass cloth bag house 
from the point of view of air pollution? 

Allen D. Brandt: Not having had any first hand 
contact with this problem, my answer must be in the 
nature of an opinion. If the gases to be cleaned are free 
from fluorides; the temperature of the gases does not 
exceed that which the glass bags in question will with- 
stand; and the moisture content of the gas stream is 
not high enough to cause condensation on the particu- 
late matter in the gas stream or on the filtering material 
in the bag house, there is no apparent reason why such 
collectors should not be entirely satisfactory. 

Carl Sisco: Could you describe briefly a dynamic 
type cleaner? 

Allen D. Brandt: The term “dynamic precipitator” 
is a generic one which applies to all cleaners that depend 
largely on the momentum of the particle in motion to 
effect separation from the gas stream. Examples are 
large and small diameter cyclones, and many other 
collectors which take advantage of the centrifugal force 
of the particulate matter to throw it out of the air 
stream as the direction of flow of the air stream is 
changed. 
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....+ speeds of pipe mills have practically 







doubled in the past five years....ac- 


complishment is largely due to advance- 


ATHE advancements which have been made during 
the last five years in the design and construction of new 
continuous butt weld pipe mills have contributed ma- 
terially to the following: 

1. Production has been increased. In the smaller pipe 
sizes, production has been increased 100 per cent 
and more. 

2. The increase in production has been obtained 
without increasing manpower of hot mill. 


~~ 


3. Quality of weld has been improved by increased 
reduction of pipe after weld has been made. 

The following describes typical new mill layouts and 
changes in design of equipment which have made it 
possible to increase pipe speed from previous accepted 
speeds of approximately 500 fpm for '2-in. pipe to 1,000 
fpm and higher. 

The principal bottleneck which prevented an in- 
crease in speed and production in the past was the fly- 
ing saw. The saw has to cut the pipe after it is delivered 
from the forming, welding, and reducing mill in pre- 
determined lengths varying, depending on use of pipe, 
between 18 and 44 ft, the most common standard 
lengths cut being 21 ft for single length pipe and 42 ft 
for double length pipe. 

If the mill is operating at a speed of 1050 fpm and 
21 ft pipe lengths are required, the saw has to make 
50 cuts per minute, equal to one cut every 1.2 seconds. 

With the conventional reciprocating type stop and 
start saw, the practical limit of one cutting cycle was 
found to be approxima'ecly 24 seconds, resulting in a 
pipe speed when cutting 21-ft lengths of 500 fpm. At 
this speed, on account of the high stresses imposed 
from accelerating and decelerating forces, the saw 
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ments in auxiliary equipment... . 








required close attention, good maintenance, and fre- 
quent overhauling. 

The increased sawing speed was made possible by 
adopting a saw design where the saw blade travels con- 
tinuously in a circular path. This design completely 
eliminates all accelerating and decelerating forces, wear 
and tear of equipment. Four years of continuous opera- 
tion have proven that the maintenance and shut-down 
time are almost negligible. 

The first of these type saws had the following capa- 
city: 

Pipe size 3. to 2-in. 
Cutting range 18 to 54-ft 
Maximum speed 1000 fpm 
Actually, top speeds of 1100 fpm have been obtained. 
This top speed was limited by the heating capacity of 
the furnace and not by the saw. 
Figures 1 and 2 show design of saw. Figure 3 shows 
the saw in operation. Figure 4 shows the cutting dia- 
gram. 
The saw is designed for three cutting ranges: 
1. One cut is made every second revolution of crank. 
Length of cut—18 to 27 ft. 

2. One cut is made every third revolution of crank. 
Length of cut—27 to 40.5 ft. 

3. One cut is made every fourth revolution of crank. 
Length of cut—36 to 54 ft. 

Length of cut within each cutting range can be 
varied from operator’s pulpit while mill is operating 
full speed. A dial is provided to show operator length 
of cut saw is making. 

Gear shifts are provided to change saw from one 
cutting range to another—for this adjustment, saw 
must be momentarily stopped. 
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Figure 1— Saw cuts pipe from *% to 2-in. diameter in 
lengths from 18 to 54 ft. 


So that linear speed of saw blade during cutting in 
terval is synchronized with pipe speed, the travel of 
crank which carries saw carriage is maintained equal 
to length of pipe to be cut. When a cutting length vari- 
ation is to be made, rpm of crank is changed simultane- 
ously with crank radius so that linear speed of saw is 
maintained. 

Whenever a cut is made, the pipe, by means of a 
rotating lower cutting cam, mounted on an eccentric, 
is deflected into the path of the saw blade travel. 

Just recently, a new saw has been completed for 
cutting pipe sizes *, to 4-in. Length of cut and cutting 
ranges are the same as for saw mentioned previously. 
Figure 5 shows design of this saw. Figure 6 shows cut 
ting diagram for this saw. 

This new design will fill a long desired demand for 
an efficient, high speed saw for mills having a capacity 
of 1 to 3-in. pipe sizes or 42 to 4-in. pipe sizes. This saw 
also has been designed for a maximum speed up to 
1000 fpm. 

In order not to deflect a 4-in. pipe the full diameter 
into the path of saw travel, an additional eccentric 
movement has been added to upper crank drive. See 
Figures 5 and 6. 

While the cut is being made, the saw blade, by means 
of the upper eccentrics, is lowered into the path of pipe 
travel. At the same time, the pipe is lifted up by the 
lower eccentric and rotating cutting cam into the path 
of saw travel. During the cutting interval, a 4-in. pipe 
is lifted 214-in. 

Disconnecting clutches are provided for the eccen- 
trics so, if it is desired, the smaller diameter pipe can 
be cut without deflecting; that is, by raising and lower- 
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Figure 2— Top speeds of 1100 fpm have been obtained on 
this saw. 


ing saw blade with upper eccentrics into path of pipe 
travel. This would be desirable if the saw is to be used 
for cutting cold pipe. 

Also, if desired, the upper eccentrics can be discon 
nected and the smaller diameter pipe then will be lifted 
by lower cutting cam and eccentric only, the same as 
described under first saw having a cutting range %, 
to 2-in. 

For other applications, two simplified saws, working 
on the same basic principle, have been developed: 

1. A saw for making only one length of cut with 


Figure 3— Saw may be seen in operation at right center 
of illustration. 
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Figure 4 — Sketch shows cut diagram for 1!5-in. diameter 
pipe. 


minor adjustment for length correction only. See 
Figure 7. This saw has a fixed crank radius cor- 
responding to length of cut to be made. All ad- 
justments have been eliminated except position 
of lower rotating cutting cam which can be ad- 
justed to take care of various diameter saw blades. 
A saw with a small adjustment for cutting length, 
single lengths 18 to 22-ft, double lengths 36 to 
44-ft. 

Capacity of these saws, depending on mill layout, are 
for le to 2-in. pipe size or *. to 4-in. pipe size. If de- 
sired, and a demand should develop, the cutting length 
range of these saws can be extended for lengths of 
100-ft or more. 

In order to maintain synchronization of mill and 
saw, three methods have been employed: 


Figure 5 — This new saw can cut pipe tp to 4 in. in diam- 
eter. 


‘s ong 


oa 


: 


A 


A:G@ueet Pose :t ~ OF here 
seu Cor \e Come _eren 


Pies ne Seen Lieteo 29 


~ 


> 
” \ 
= _——} 
\ / 
\ 


| reo" 


Ween Cann @ Cortina Cam Rotare 
Bo*— Eocan te 6% MotTare ¥. zs° 


¢g 
2 Reve ete = !Cur 
Leet 6. Of Cox —~ 180° Te 27'0" 
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in Figure 5. 


1. Electrical synchronization. Saw is driven by a 
separate motor. Mill motor and saw driving motor 
are synchronized by syncro-tie control to keep 
saw in step with mill speed. With this connection, 
required cutting tolerances of plus or minus 1-in. 
are obtained. 

2. Forming, welding, and reducing mill and saw are 


Figure 7— This relatively simple saw was designed to 
make one length of cut only. 
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Figure 8 — With this kick-off it is possible to stagger the 
pipe on the runout conveyor. 
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The forming, welding, and reducing mill have 
individual motor drives; the last stand or two 
stands of mill are mechanically connected to saw 
drive. Some of these mills are under construction 
at the present time. 

Several mills which were built in 1940 for a maximum 
pipe speed of 400 fpm have been modernized by the in- 
stallation of a new rotary saw and are operating now 
with maximum speeds up to 800 fpm. 

In order to obtain the required increase in heating 
capacity of furnace, skelp width has been increased by 
adding additional reducing stands to mill, also increas- 
ing reduction per stand. 

With the increased pipe speed, the handling of pipe 
after cutting became more important—in particular, 
a foolproof method had to be found to transfer pipe 
from runout conveyor onto cooling bed. Figure Ss show s 
a new rotating screw type kickout in operation. This 
kickout makes it possible to stagger the pipe on the 
runout conveyor and have the cut lengths skid and 
come to a complete rest in a second trough in kickout 
section before being transferred onto cooling bed. With 
this kickout, only a small amount of separation is re 
quired between successive cut lengths coming from 
saw. The speed of runout conveyor needs to be only 
slightly higher than delivery speed of mill. 

The kickout screw always makes one complete revo 
lution for one pipe transfer initiated by a flag switch. 
During this cycle, while one pipe is moved sideways 
from centerline runout into skidding position, the pipe 
which previously had come to rest in skidding trough 
is deposited on cooling bed. The pipe coming from mill 
is moving into transfer position behind pipe in skidding 
trough. With this type of kickout, 50 pipes per minute 
can safely be transferred onto cooling bed. 
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Figure 9 — This continuous butt weld pipe mill produces 'z to 34-in. pipe. 


driven by one motor. A drive located between 
mill and saw permits adjustment of saw speed to 
take care of variation of mill delivery speed caused 
by different roll diameter and pipe size. By ex- 
perience, it has been found that with this mechan- 
ical connection cutting tolerances can be obtained 
of plus or minus '-in. With a steady mill speed, 
the cutting tolerances are still closer. 
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A new small modern continuous butt weld pipe mill 
is shown in Figure 9. This mill has a capacity of Vy to 
*4-in. Maximum speed is 850 fpm. 

Table I shows a chart giving relation between pipe 
size, skelp size, and mill production. 

Figures 10 and 11 show this mill in operation. 

The mill has a reported yield from skelp size to pipe 
shipped of 96 to 97 per cent. 
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Pipe Skelp size 
Pipe wall and 
size, thickness, thickness, 
in. in. in. 
ly 0.068 115%, x 0.065 


\4 0.088 2% x 0.085 
8 0.091 33%, x 0.088 
ls 0.109 313¢¢ x 0.105 
4 0.113 45, x 0.109 


A layout of a new continuous weld mill, capacity 1% 
to 2-in., is shown in Figure 12. Maximum speed of mill 
is 1100 fpm. Table II shows pipe size, skelp size, and 
mill production. 

A typical layout of continuous weld mill just recently 
completed in Germany is shown on Figure 13. Table 
[1] shows pipe size, skelp size, and production of this 
mill. 

Figure 14 and Table IV show layout of continuous 
weld mill, skelp size and production for two mills just 
recently completed for this country. 


Figure 10— The mill in Figure 9 is shown in operation 
in this view. 





As will be noted from Figure 14, additional reducing 
stands have been provided in order to standardize on 
skelp sizes for various pipe sizes. Different wall thick- 
nesses are obtained by more or less stretch reducing 
in reducing mill. The economy of skelp standardization 
and stretch reducing depends on production require- 
ments, scheduling of sizes, scheduling of skelp mill, 
supply of skelp size. These factors vary greatly in dif- 
ferent mills and have to be analyzed in order to justify 
the additional equipment required. With stretch re- 
ducing, wall reductions of approximately 30 per cent 
have been made when producing *g and '%-in. pipe 
from 2%x-in. outside diameter. The pipe reduced had 
been electric resistance welded and reheated for re- 
ducing. 
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TABLE | 


Total number 


of stands Maximum Maximum 
forming, welding mill speed, tons per hr 
and reducing fpm 
8 840 6.2 
8 775 9.9 
8 715 12.2 
8 540 13.8 
8 510 15.3 


On continuous weld mills, to this date, no wall reduc- 
tions have been made. 

As mentioned before, the continuous weld mills, 
shown in Figures 13 and 14 are provided with addi- 
tional reducing mills and stretch reducing can be ap- 
plied if desired. The mills have just been completed 
and no actual operating data is available at this time. 


INDUCTION WELD PIPE MILLS 


The induction weld pipe mill, like the continuous 
weld mill (Fretz-Moon type), uses a hot rolled skelp 
or a hot rolled slit strip and converts it into standard 
pipe. 

In the following will be given a short summary of 
mills in operation and future trends: 

Induction weld pipe mills are in operation in Europe 
for the production of standard pipe sizes *, to 6-in. 
Range of mills: 

14, to 1-in. 
114 to 2-in. 
214 to 4-in. 


| Maximum speed of these mills 50 fpm, 
transformer capacity, 200 kva, 4000 evcle. 


‘Maximum speed of this mill 100 fpm, 


21% to 6-in. : . 
- transformer capacity, 400 kva, 4000 eycle. 


The pipe is formed cold, either by the conventional 


Figure 11 — Top speed of this mill is 850 fpm. 
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Figure 12 — Layout shows mill recently built to produce pipe from ' to 2-in. in diameter in speeds up to 1100 fpm. 
TABLE I! 
} Pipe Skelp size Total number Maximum Maximum 8-Hr 
Pipe wall and of stands mill speed, tons per hr record Average 
size, thickness, thickness, forming, fpm tons per hr monthly 
in. in. in. welding and production 
reducing 
ly 0.109 5 x 0.109 12 1050 26.7 23.8 
25 ton per hr based 
; 34 0.113 513), x 0.113 12 900 30.5 28.7 on scheduled time, 
including roll changes 
1 0.133 6%, x 0.133 12 750 37.8 32.2 and delays of all kinds. 
114 0.140 71356 x 0.140 12 600 41.0 36.8 
1!, 0.145 8, x 0.154 12 500 40.7 37.9 
} 
3 alk : 
a’, @ e 8 Binh i Hf 
> yt ; _ 
aban Lf 4 z = es q > = _ 





Figure 13 — Layout shows a new, continuous, butt weld pipe mill built in Germany to produce 1 to 214-in. pipe. 


TABLE Ill 
Pipe Skelp size Total number 

Pipe wall and of stands Maximum Maximum 
size, thickness, thickness, forming, welding mill speed, tons per hr 
in. in. in. and reducing fpm 

ly 0.109 11.1 x 0.147 10 + 20 990 25.2 
34 0.113 11.1 x 0.147 10 + 17 990 33.5 

1 0.133 11.1 x 0.147 10 + 13 770 38.5 
14 0.140 11.1 x 0.147 10+ 9 570 38.8 
114 0.145 11.1 x 0.147 10+ 7 445 36.2 

2 0.154 11.1 x 0.147 10 360 39.2 
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Figure 14 — Layout shows two new continuous weld pipe mills recently completed in the United States. One mill produces 


TABLE IV 




































roll forming, or by a combination roll forming and 
pulling skelp through a rotating bell. In this process 
the seam is located on top of pipe so that drippings and 
scale will not fall onto induction coil. As will be noted, 
the capacity of induction weld mills in operation is 
very small compared to continuous weld mills. The 
mills are attractive companies especially in 
countries where a high production continuous weld 
mill, on account of the small production requirements, 
cannot be justified; also in localities where fuel is ex- 
pensive, but electric power is readily available. 


to some 
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Pipe Skelp size Total number ; 
Pipe wall and of stands Maximum Maximum 
size, thickness, thickness, forming, welding mill speed, tons per hr 
in. in. in. and reducing fpm 
Mill No. 1 
ly 0.109 8 x 0.109 16 1100 28 
44 0.113 10 x 0.113 16 975 33 
1 0.133 12 x 0.133 16 735 37 
114 0.140 16 x 0.140 16 630 43 
1!, 0.145 16 x 0.145 14 525 43 
Mill No. 2 
1, 0.145 16 x 0.145 14 610 50 
2 0.154 16 x 0.154 14 450 50 
214 0.203 16 x 0.203 12 290 51 
3 0.216 16 x 0.216 10 225 52 
31, 0.226 16 x 0.226 8 190 52 
4 0.237 16 x 0.237 6 160 52 


In contrast to continuous weld pipe, a heavy flash 
occurs at the seam—both on the outside and inside of 
pipe. The outside flash is removed by a cutting tool, 
the same as is being done by resistance weld mills. On 
smaller pipe diameter, it is not possible to remove the 


inside flash. On larger diameter pipe, the inside flash 
can be removed with a cutting tool. The inside flash 


also has been rolled down by using two outside rollers 
backed up by two small rollers inside of the pipe. On 
account of the cold forming, the pipe produced is work 
hardened. Depending on applications, the pipe after 
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Figure 15 — Layout shows a proposal which combines an induction weld pipe mill with a reheat furnace, stretch reducing 


mill, and high speed flying saw. 


TABLE V 
Pipe leaving Pipe leaving 
induction weld mill stretch reduction mill 
Size Fpm Size Fpm 
2 ly 800 
2 34 625 
2 1 400 
170 
2 114 325 
2 1, 260 
2 
2! 130 
3 130 
31, 110 
4 100 


welding is to be stress relieved or annealed. 

The layout of an induction weld mill is similar to a 
continuous weld mill consisting of: conventional un- 
coiling end, pipe forming equipment, induction coil, 
welding rolls, sizing rolls, cut-off and side transfer. 

In order to increase production, higher speed mills 
are under construction both here and in Europe. The 
newer mills will have speeds of 150 to 175 fpm based 
on skelp 0.110 in. thick. To further increase the pro- 
duction in the smaller pipe sizes, it has been thought 
to combine the induction weld mill with a pipe re-heat 
furnace, stretch reducing mill and high speed flying 
saw. 

Figure 15 shows possible layout of such a combina- 
tion mill. Table V shows possible production capacity. 

Compared to a (Fretz-Moon type) pipe mill of equal 
capacity, such a layout would have the following dis- 
advantages: 

1. More equipment is required. 

2. More floor space is required. 


0” 


3. Higher installation costs. 


4. Reduction in vield if pipe is cut in lengths before 
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reheating and subsequent stretch reducing due 

to heavy wall crop ends. 

5. If pipe is not cut after welding, special synchron- 
izing control is required to synchronize induction 
weld mill and stretch reducing mill. 

6. Additional operator is required for induction weld 
mill. 

7. Difficulties producing extra heavy and double ex 
tra heavy pipe. 

8. Necessity of removing inside and outside flash. 

To compensate for these disadvantages, it is claimed 
that the induction weld mill will adopt itself better for 
the use of slit strip. On account of cold forming and 
high welding pressure, possible laminations in the steel 
which are opened up by the slitting operation will not 
be as detrimental as they would be in the Fretz-Moon 
process. 

On the other hand, it should be mentioned here that 
slit strip has been used successfully on Fretz-Moon 
Mills for production of standard wall pipe without 
sacrificing quality or yield. This, of course, requires a 
steel free of laminations. 


DISCUSSION 


PRESENTED BY 


H. N. LANG, Superintendent Tube Mill, Wheeling 
Steel Corp., Benwood, W. Va. 





A. J. DOYLE, Superintendent Continuous Weld 
Pipe Mill, Kaiser Steel Corp., Fontana, Calif. 

WILLIAM RODDER, Vice President-Engineering, 
Aetna-Standard Engineering Co., Pittsburgh, 
Pa. 


N.C. RUBIN, Vice President-Director of Sales, The 
Yoder Co., Cleveland, Ohio. 
A. L. THURMAN, Executive Vice President, Man- 


nesmann-Meer Engineering and Construction 
Co., Easton, Pa. 


H. N. Lang: Papers on the subject of welded pipe, 
and particularly those prepared and presented by Mr. 
Rodder on continuous weld mills, are always wel- 
comed and avidly studied by the small, but ever grow 
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ing fraternity of engineers, operators, and executives 
who live and work with these mills every day. I should 
be surprised if Mr. Rodder’s paper is not critically 
studied and given serious thought by pipe mill execu- 
tives who must compete with continuous mills’ prod- 
uct, as well. 

At Benwood, West Va., Wheeling Steel has two con- 
tinuous weld mills, side by side, installed about ten 
years apart. One of the developments discussed by Mr. 
Rodder was incorporated in the newer mill. We have 
the rotating hot saw, but missed out on the screw type 
kick-out which complements the flying saw. As was 
stated, the mechanical and electrical maintenance on 
our hot saw has been insignificant. The major source 
of delay from the saw has been caused by inaccuracies 
in speed adjustment between pipe and crank arm, per- 
mitting the saw blade to carry the leading end of the 
pipe which has just been sawed up into the saw cage. 
This sometimes causes burning of lead-in wires or dam- 
age to motor or saw blade. 

The percentage of delays attributed to the saw from 
all causes—operating, mechanical, electrical—by years, 
since installation is as follows: 


Year Per cent of operating time 
1949 2.63 
1950 1.36 
1951 0.79 
1952 0.85 
1953 0.81 


I am going to mention a feature which might not 
come to the attention of engineers unless volunteered 
by one of us who supervise the operation of the prod- 
ucts of their skill. Despite great progress, steel mills 
and pipe mills are not yet automatic. (We have in- 
stalled a control instrument which we dubbed “auto- 
matic pilot” on our No. 2 Mill. Skilled and alert men 
are still the controlling factor in high production of 
quality pipe. A prime objective of every mill super- 
visor is to instill in these men the will, the desire, the 
compulsion to do their best. They must want to do 
their jobs better than anyone in the business before 
the full capacity of the machines, furnaces, and all 
facilities can be realized. To the degree that engineers 
give weight to the convenience, welfare, and peace of 
mind of the workman, they contribute to the operat- 
ing success of their own designs. 

A. J. Doyle: Mr. Rodder’s new designs and develop- 
ments by his company in the manufacture of continu- 
ous weld pipe have been progressing so rapidly that 
we operators have a hard time keeping up with them. 
He and his company should be commended on the 
progress they have made in the new designs and latest 
developments for the manufacturing of continuous 
weld pipe. 

However, with the installation of Mr. Rodder’s new 
type hot saw, it does not just require the installation 
of the saw, it also requires the installation of high speed 
conveyors to remove the pipe from the production 
line and avoid jam-up or cobbles. 

I would like to ask Mr. Rodder from an operating 
stand point, on new mill installations with stretch re- 
ducing, what consideration has been given to the end 
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weld, that is where the two ends of strip are jointed 
together. In the forming and weld mill, the temper- 
ature of the skelp is brought up to 2500 F at the edges 
for welding purposes and 2250 to 2300 F in the cross 
section of the strip for forming. What happens to the 
end weld in the stretch reducing mill? What stress is 
placed on the end welded portion during this opera- 
tion? What has been done to avoid pulling end welded 
section apart? 

In the heating of continuous weld pipe skelp, to start 
off, you get a two to three per cent loss of yield due to 
scale and cinder, you do have cobbles, you do have to 
needle the furnace, you do have rejections, you do have 
recuts, and so I would like to know how the 97 per cent 
yield from skelp to finished pipe figures are arrived at. 

William Rodder: Referring to the last question, the 
vield of 96 to 97 per cent reported was based on a small 
mill, capacity 4 to *4-in. (See Figures 7, 8, 9, and 
Table I.) The mill layout compared to other mills is 
quite simple. The yield reported from actual figures 
covering period of one year was 96.1 per cent. 

Referring to stretch reducing in connection with con- 
tinuous weld pipe mills, I am afraid the end welds will 
present a real problem. As mentioned before, up to 
this date, stretch reducing has not been applied in con- 
tinuous butt weld pipe mills. The standard practice is 
to maintain wall in the forming, welding and reducing 
mill—or in most instances, the skelp is actually rolled 
a few thousandths thinner than the finished pipe wall. 
In some instances, where the wall thickness was re- 
duced slightly, difficulties were encountered with break- 
ing of end weld. 

The two mills shown on Figures 13 and 14 are ar- 
ranged for possible stretch reducing. The stretch re- 
ducing will be applied in a second mill located in line 
with forming and welding mill. The stretch reducing 
will be applied at a reduced temperature. In addition, 
guides are provided between successive roll stands and 
in case pipe breakage occurs, it will not cause any cob- 
ble and stoppage of mill. 

N. C. Rubin: I would like to add a few words about 
the development that has been experienced in the last 
two or three years on induction weld mills. 

We have been working at this thing for quite some 
time and have worked with various frequencies, rang- 
ing between 3,000 to 10,000 cycles, and while we do 
not find a tremendous difference between those fre- 
quencies, we have more or less rested on 10,000 cycles 
for certain reasons, mostly economic, and because of 
the type of equipment that is available for power sup- 
ply. 

While these figures that Mr. Rodder gave us on pro- 
duction of induction weld pipe are true as far as we 
know, I think it is noteworthy to say that our devel- 
opments in this country have shown better speed and 
quality than the advancement in the induction weld 
in Europe. It is also true that there are some four or 
five mills in operation in various parts of Europe, most- 
ly in Germany, making induction weld pipe. Their 
speeds are limited. I think the speeds that Mr. Rodder 
mentioned of 50 to 120 fpm are those that you will 
find in Europe, but, a new mill that has been recently 
shipped from our plant into Italy will actually produce 
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U.S. Standard 2-in. pipe at a speed of about 180 fpm, 
and 1 and *4-in. pipe at 250 or 260 fpm. Also, as men- 
tioned here, the use of the stretch reducing mill will 
quite likely be in effect in most of these induction weld 
mills. By that, it would mean that while the welder will 
produce the pipe at speeds ranging between 160 to 260 
fpm, the ultimate speeds will run between 500 and 800 
fpm. Finally, it seems to be rather apparent that the 
ultimate use of these stretch reducing mills in com- 
bination with induction weld mills will produce pipe 
of 1% to 2 or even 3-in. in tonnages approaching 60 and 
70,000 tons per year, depending upon the amount of 
hours of operation. 

In this country, there has been a small induction 
weld mill in operation for a little over two years now, 
producing EMT conduit. It is a 300-kva unit and is 
operating very succesfully. It is producing ‘2 and *4-in. 
EMT conduit at speeds over 200 fpm and the largest 
size up to 2-in. at 150 fpm. 

All in all, the induction weld mill with a reducing 
mill probably will not attain the speeds of Fretz-~-Moon 
mills, but we do think that in areas where there are 
tonnage requirements of 20 or 30,000 up to 60 and 
70,000 tons per year, that there is a place for induction 
welding. You will undoubtedly see much more of this 
development in the next few years, although there will 
probably be more of these installations in foreign coun- 
tries than here in United States. 

A. L. Thurman: When we talk of an increase of from 
500 to above 1000 fpm in a span of a very few years, 
we have seen progress and I know that Mr. Rodder has 
had quite a heavy hand in making this increase pos- 
sible. 

In presenting his paper Mr. Rodder has also talked 
about the induction welding mill. Different frequencies 
have been used and as we all know the depth of pene- 
tration of the induction welding depends upon the fre- 
quency, the higher the frequency the less the penetra- 
tion. As the frequency is increased, however, the weld- 
ing effect is also increased both due to the higher heat 
concentration and the greater welding effect of the 
higher frequency. It is therefore obvious the induction 
welding mill has its best performance when it is de- 
signed to produce thin-walled tubing. With heavier 
walls, the heat penetration requires lower frequencies 
and a very much lower operating speed will result. Ex- 
treme flexibility for an induction welding mill would 
require the use of a variable frequency alternator for 
power supply to the inductors, but it is doubtful if 
such an expense could be justified, at least not at this 
stage of the development. Perhaps further develop- 





ments in electronics will broaden the application of 
this type of mill. 

At this stage, the induction welding mill is fairly new, 
and novel, and it is perhaps being applied where the 
novelty may help to sell this type of mill. It has its 
field, it is true, but the tendency with a new tool is to 
stretch its application beyond the point of full use- 
fulness. Actually an electric resistance weld mill in 
combination with suitable other components will cover 
a very broad field of requirements; Mr. Rodder has 
compared the high speed continuous butt weld mill 
to the induction welding mill, whereas a more realistic 
comparison could be made with the straight resistance 
weld mill. A properly designed resistance weld mill can 
produce the same product as the continuous butt weld 
mill, whereas we generally would think of an induction 
welding mill as being used more for special materials 
and special applications. A good share of the first cost 
of the induction welding mill is the high frequency 
conversion equipment, and the resistance weld mill 
is generally of much lower cost. 

As concrete examples of the applicability and diver- 
sity of the resistance weld mills, there are two mills al- 
ready in operation, one at Hahnsche Werke near 
Dussburg, Germany, the other at our Rath Werke of 
Deutsche Mannesmann Rohren Werke near Dussel- 
dorf, Germany, where the operation is practically iden- 
tical to that outlined in the paper for the induction 
welding mill. These welding mills produce pipe prin- 
cipally in sizes around 3-in. where the inside flash can 
be removed without difficulty. It is welded in 100-ft 
lengths, transferred over to a heating and annealing 
furnace, heated and then put through a stretch reduc- 
ing mill, hot saw, and then finished pretty much as 
indicated in the paper. The mill at the Rath Werke 
has a unique stretch reducing mill which has three 
rolls per stand and it has produced and cut to length 
%-in. tubing at speeds above 1000 fpm. This type of 
a mill layout should make a much more favorable com- 
parison with the continuous butt weld mill than would 
a similar induction weld mill layout. 

In the selection of any of these mills, it must be con- 
sidered that each has its own field, and in the applica- 
tion of any mill one must analyze the conditions at 
hand and select the proper mill based upon first cost, 
production requirements, material, fuel cost and avail- 
ability. In other words, the use of good application 
engineering principles will result in the selection of the 
proper mill to give you the best mill for the money 
you have available and to meet the production require- 
ments of the equipment. 
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TRANSFORMERS for the Steel Industry 


....developments in steelmaking prac- 
tice have given better transformer steels 
.... better transformer steels have re- 
sulted in power savings in steel mill oper- 


ations.... 


“TRANSFORMER MATERIALS” 


By D. C. GRAHAM and L. R. BRONLUND 
Power Transformer Engineering 
General Electric Co. 


Pittsfield, Mass. 


A A transformer basically is a simple and extremely 
efficient device. It consists of two or more coils that 
provide a path for the electric current, solid and 
liquid insulation to confine it to that path, electrical 
sheet steel to provide the necessary magnetic field for 
voltage generation and transformation, and finally, a 
steel container to house and protect the weather-sensi- 





tive structure and to provide a means for dissipating 
the heat generated. However, increasing demands for 
electric power have increased the complexity of trans- 
formers and their size, while shipping clearances remain 





Figure 2— Developments in core steels have kept down the 
Figure 1 — Large transformers such as this are shipped in size of transformer units. 


a one-piece tank. 


unchanged. Figures 1 and 2 show a typical large unit 
shipped in a one-piece tank. Improvements in electrical 
and structural steel are contributing to the successful 
fulfillment of these demands on the electrical industry. 


CORE STEEL 


Of all the transformer components, core steel is the 
least replaceable and contributes the most to the reduc- 
tion of size, weight, and cost, and to improvement in 
efficiency. It is through the use of highly-directional, 
low-loss core steel with greatly improved permeability 
and by improved transformer design that the size of 
units which can be built today has increased to 350,000 
kva. The transformer plant of our company uses more 
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than 20 per cent of the available oriented silicon steel. 
As one of the major users, it assumes the responsibility 
for major improvements. Extensive research programs 
are carried on at the mill, in the research laboratory, 
and in the transformer factory, to further improve the 
magnetic characteristics of oriented silicon steel as well 
as develop new and improved materials. In line with 
this policy, several million dollars have been earmarked 
for a new metals research laboratory, which is scheduled 
for completion in 1955. This laboratory will contain 
pilot facilities such as are furnace, cold rolling mill, and 
other pieces of equipment for the experimental process- 
ing of metallurgical materials. Through this laboratory 
a rapid transition of new developments from the re- 
search laboratory to commercial production can be 
achieved. 

Because of the critical nature of oriented silicon steel, 
careful quality-control checks are made on this material 
through all the various stages of processing. During the 
melting of the steel, the chemical compositions are ad- 
justed to meet rigid requirements. Carbon is reduced 
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Figure 3 — Core losses have been reduced very appreciably 
as shown in this curve. 


to a minimum, while silicon, manganese, and sulphur 
are controlled to strict specifications. After the steel is 
rolled to gage and normalized, further checks are made 
on the chemical composition and magnetic character- 
istics such as loss, per cent orientation, and permea- 
bility. After the final anneal at the factory, special test- 
ing equipment has been set up to make quality-control 
checks on the magnetic characteristics of the lamination 
before assembly into the core, as well as tests on insula- 
tion and mechanical deformation. It is through research 
and adequate controls of the basic material and process- 
ing that the quality of power transformers has been 
maintained in the past and will improve in the future. 
Considerable progress over the years in the improve- 
ment of core steel is shown in Figure 3. One of the major 
early improvements was the addition of silicon to com- 
mon iron. The silicon had three important functions 
which: 
1. Caused deoxidizing reaction in the molten steel 
which reduced the hysteresis loss. 
2. Increased the electrical resistance of the material 
which decreased the eddy losses. 
3. Practically eliminated the serious effects of aging 
present with common iron. 


Through research and continuing development, im- 
provements were made in hot-rolled steel by increasing 
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the silicon content and improving heat treatment and 
processing at the mill and the transformer factory. The 
higher silicon content decreases the loss but also in- 
creases the transformer exciting current. 

In 1933 attempts were made to produce silicon steel 
in a continuous coil by using the Steckel reversing cold 
mill. The limitations of the mill and the work hardening 
of the material made heat treatment between the passes 
necessary to reduce the material to the desired gage. 
This series of cold rolling and heat treating resulted in 
oriented strip steel with lower losses and higher perme- 
ability. 











RANDOM ORIENTATION 

















DESIRED ORIENTATION 


Figure 4 — Orientation of crystals has an important effect 
on core loss. 


The chart (Figure 3) does not fully show the real 
benefits of this new oriented steel. In order to make a 
direct comparison between hot-rolled and cold-rolled 
steel, it is necessary to use a common flux density. 
Because of the improvement in permeability and loss, 
the cold-rolled oriented steel can operate at densities 
10 to 20 per cent higher than hot-rolled steel and with 
equal or lower losses and exciting currents. 

It is interesting to explore briefly why oriented steel 
is better than hot-rolled steel and what are the plans 
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Figure 5— Core is cradled in a clamping structure to 
minimize the strains on the steel. 


for the future material. Figure 4 shows the metallur- 
gist’s concept of cubes of steel in the hot rolled or ran- 
dom oriented steel, the present oriented steel, and the 
desirable future four-fold oriented steel. Tests on sam- 
ples of present oriented steel cut at various angles to 
the rolling direction show that the excitation required 
to produce a given density with the grain or rolling 
direction is only one-tenth of that for 45 degree and 
one-fifth the amount required for 90 degrees to the 
rolling direction. In terms of the diagram, the cube edge 
represents the with-grain path, the face diagonal, the 
90 degree path, and the cube diagonal, the 45 degree 
path. Since hot-rolled steel consists of cubes with their 
edges at various angles to the flow of flux, it is easy to 
see why it has poor permeability. Transformers built 
with non-oriented steel therefore, have exciting currents 
that are many times that of present transformers built 
with cold-rolled oriented steel, which has between 80 
and 90 per cent of the cube edges lined up with the 
rolling direction. 

The cube face of present oriented steel is at approxi- 
mately 45 degrees to the steel surface. As long as mag- 
netic flux flows with the grain, this orientation is per- 
fectly satisfactory. In large power transformers it is 
necessary for the flux to flow at angles varying from 0 
to 90 degrees to the rolling direction in the corner 
regions. For these core constructions, it is desirable to 
have the cube face parallel with the steel surface. This 
will give two equally easy directions of flux flow 0 and 
90 degrees. The general shape of the curve for loss vs 
angle to rolling direction would be similar to that for 
excitation vs angle to rolling direction. The advantage 
is one in which minimum stored energy results in mini- 
mum loss. The core design is then automatically adjust- 
ed to minimum loss in the corner regions. 

Oriented strip steel has many advantages in loss and 
permeability, but has the disadvantage of being sensi- 
tive to strain. Tension applied in the direction of the 
grain slightly reduces the loss, while face and axial 
compression greatly increase the loss. Likewise, various 
degrees of bending involving both compression and 
tension will have an adverse effect on the loss and excit- 
ing current. For example, a flat piece of steel tested in 
a flat strain-free condition and again in a strained 
condition with a bend equal to an eight-foot radius 
will show a 30 per cent increase in the loss and 225 per 
cent increase in reluctance. From basic information 
such as this, various mechanical deformations have 
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been evaluated in terms of loss in the finished trans- 
former. It is, therefore, extremely important that the 
steel industry exercise accurate control of gage, burr, 
surface, and steel flatness. The electric industry has a 
counterpart to maintain that quality during the process- 
ing and annealing. These are difficult problems and 
require special attention to mechanical handling and 
thermal gradients. 

In processing the steel at the mill, there are a number 
of thermal and mechanical problems involved. After 
the material has been rolled to gage and the carbon 
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Figure 6— Two common joint designs are in use today 
with oriented steels. 


removed, it is heated in the coil form to temperatures 
approaching the melting point. At this temperature, 
the final crystalline structure is developed and the 
material cooled to room temperature. Because of the 
wide widths of steel involved, there may be large 
thermal gradients across the sheet width. These thermal 
gradients produce high stress in the material which 
causes flow at these high temperatures. It is, therefore, 
necessary to exercise proper control on the rates of 
heating and cooling to limit the mechanical damage to 
the material. The steel is then passed through a heat 
flattening line under tension which removes the coil set 
produced during the annealing cycle and a limited 
amount of other thermal and mechanical distortions. 
With the steel under tension during the heating and 
cooling cycle in this line, it is important to maintain 
low thermal gradients across the sheet. Diameters of 
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the bridle reel for applying tension, and take-up reels 
must be designed to prevent creep in the steel at the 
operating temperatures. If either stress or temperature 
or both are too high, the material will receive a minor 
coil set. This coil set interferes with the processing of 
the steel at the transformer factory and must be re- 
moved during the final annealing operation or it will 
cause increased core loss in the finished transformer. 

During the heat flattening process, high temperature 
insulating materials such as magnesium phosphate and 
other commercially available materials can be applied. 
Large catenaries provide ample time for the coating to 
set up before passing over the rolls. As a result, very 
thin and uniform coatings can be applied. These coat- 
ings result in improved space factor in the finished 
transformer core. 

The heat flattening process is a difficult one, and can 
best be accomplished with wide widths of steel. Since 
transformers use relatively narrow widths of steel for 
their punchings, it is necessary to slit the steel to the 
required sizes. Since slitting is a potential source of 
mechanical damage, it can undo all of the diligent 
efforts to produce flat steel during the heat flattening 
line. Therefore, careful attention must be paid to the 
design and setup of the machine, and the take up reel 
to prevent mechanical damage to the soft material. 
Many of the transformer factories have their own 
slitting equipment so that they can accurately control 
this operation, and achieve greater flexibility in their 
inventory. 

The directional and strain characteristics of oriented 
steel dictate the core design and clamping structure. 
Early in the art of applying strip steel, wound type 
cores were used with and without joints. At present, a 
precut, preformed core is used in single phase power 
transformers which is shown in Figure 5 ready to 
receive the coils and insulation. This core is annealed 
in its final form and cradled in a clamping structure to 


Figure 7—A special clamping plate is used with large 
cores. 
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minimize strain on the steel. This core construction is 
being extended to larger sizes to obtain full advantage 
of the highly oriented steel produced today. 

The application of this steel to large single and three- 
phase plate cores is more complicated and involves 
some form of joint structure between the legs and yokes. 
There are two common joint structures in use today 
with oriented steel. One is the butt and lapped joint as 
shown in Figure 6-A which is a carry-over from cores 
using random oriented steel. With present oriented steel 
the butt lapped joint has some useful applications but 
in general the mitre joint gives lower core loss. The 
mitre joint as shown in Figure 6-B consists of sheets of 
steel butted and lapped along a 45 degree cut much 
like a picture frame. There are many variations but 
they all provide a path so that the flux flows more 
nearly with the grain. This joint structure also gives a 
magnetic circuit which is easier to excite. This easily 
excited core requires a greater uniformity of magnetic 
characteristics in the basic material, as well as material 
assembled into the core. Since small amounts of strain 
make large variations in the steel’s characteristics they 
can practically nullify the advantage of the joint 
structure. 


CORE AND COIL CLAMPING STRUCTURE 


Since the core is the electrical and mechanical foun- 
dation of a transformer, it is essential that the separate 
sheets of silicon steel of which it is composed be held 
tightly in place. It is equally necessary to provide ade- 
quate means of absorbing and transmitting to the core, 
the forces exerted by the coils during the short circuit 
periods. There are also forces involved in crane lifting 
the complete internal assembly of the transformer. 
Finally, provision must be made for supporting cables, 
leads, and various auxiliary devices. All these design 
requirements are met by steel members called “‘clamps”’ 
located on either side of the top and bottom core yokes. 
The yokes and clamps are pulled together until tight. 
For small transformers, these clamps are made from 
structural steel angles and channels, such as the com- 
mercial structural steel used in building industry. For 
medium and large transformers, the channel or angle 
shapes are obtained by welded assemblies. Heavy studs 
made from material similar to SAE-1035 steel, clamp 
the core together. Heavy electrical insulation is molded 
around the studs where they pass through the core. 
Small transformers have yoke bolts on each end of the 
clamps outside the core, and steel tie rods between top 
and bottom clamps to take care of the axial short 
circuit and lifting forces. Large cores use a specially 
designed clamping plate next to the core, as shown in 
Figure 7, instead of external tie rods. 


TANK FOR HOUSING CORE AND COILS 


The protective container or tank shown in Figure 8 
is made entirely of steel. Since the core and coils pro- 
duce heat, most transformers must have provision for 
a liquid insulating and cooling medium — usually 
mineral oil around the core and coils to remove the heat. 
The tank also serves as a container for the oil. 

Because of the damaging effect of moisture on trans- 
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Figure 8 — Protective tank is normally made entirely of 
steel. 


formers, most tanks must be hermetically sealed from 
the outside air. It must, therefore, be bottle tight. 
In addition, it must withstand up to 74% psi operating 
pressure because of expansion of oil due to temperature 
changes. Some transformers require dry de-aerated oil, 
and filling under full vacuum, so that the tank has to 
be designed for 15 psi external pressure as well. In 


Figure 9— Tanks must have sufficient strength to carry 
most of the weight of the transformer. 
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other words, a transformer tank must be designed to 
“take it.” Not only must it withstand the specified 
pressures during normal operation and under vacuum 
filling, but it must also be strong enough to carry the 
weight of oil and core and coil assembly when the trans- 
former is lifted or jacked, as shown in Figure 9. 

The shape of a transformer tank may be round, oval, 
elliptical or rectangular — whichever will best accom- 
modate the core and coils and make possible minimum 
weight and dimensions. 

The tank shell is made from steel plates ranging 
from 4 to % inch in thickness. To withstand the in- 
ternal or external pressures, the shell is adequately 
reinforced by horizontal bands. The bands consist 
mostly of inverted steel channels, which form box 
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Figure 10 — For tight construction, tank covers are bolted 
to wide flanges and sealed by gaskets. 
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girders when welded to the tank shell. Reduced height 
and a clean appearance are thereby obtained. These 
factors are important when shipping dimensions and 
floor space are considered. 

To assure permanent tight construction, the tank 
covers are bolted to wide flanges and effectively sealed 
by gaskets tightly compressed by uniformly spaced 
bolts, as shown in Figure 10. Bolts never pass through 
the cover to the inside of the tank. The cover may also 
be welded to the tank if desired. The welded cover 
joint is made in such a manner that it can easily be 
removed by chipping or gas burning when disassembly 
of the transformer is necessary. 

All joints such as those made between cover and 
bushings, manholes, etc., are made with gaskets com- 
pressed by closely spaced bolts. These joints are readily 
made in the field. 

The cover is made from flat steel plate, slightly 
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domed to shed water. All gaskets are made of liquid- 
proof and heat resistant synthetic rubber. The gaskets 
are set in grooves, or are held in position by retainers 
so arranged that all parts are bolted metal to metal, 
thus placing gaskets under the correct pressure to assure 
oil-tightness. 

Tanks with a welded inspection joint near the bottom 
are furnished on large transformers when customer’s 
lifting facilities are not sufficient to lift the core and 
coil assembly out of the tank. This joint, like the welded 
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Figure 11— An inspection joint may be used on some 


transformers which can be removed easily for field 
disassembly. 


cover joint, is made for easy removal by gas burning 
or chipping when disassembly of the tank in the field 
is necessary. Figure 11 shows the construction details. 

Several ways of cooling the oil have been developed. 
Most common are steel cooling tubes welded to steel 
headers which in turn are welded or bolted to the tank, 
shown in Figure 12. Both ends of the tubes are swaged 
in order to thicken the wall and diminish the end 
diameter to improve welding conditions. 


HANDLING TRANSFORMERS 


The transformer base is suitable for moving the unit 
into position by skids, truck wheels, or both. The tank 
base must, therefore, be of strong construction with 
structural reinforcements. On large transformers weigh- 
ing more than 35 tons, inverted channels are welded to 
the base plate for reinforcement and support, while on 
smaller units, “I-beams”’ are used. 

Trucks for transformers that weigh 35 tons or less 
are an integral part of the tank base. On transformers 
weighing over 35 tons, the trucks consist of individual 
bolted-on wheel units. These units may have one or 
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Figure 12 — The use of cooling tubes is one way to keep oil 
temperatures down. 


two wheels. The direction of motion may be either 
crosswise or lengthwise of the tank. Bi-directional 
trucks are provided when motion in both directions is 
desired. In the center of the bi-directional truck unit 
is a pivot point for changing the direction of motion. 
(See Figure 13.) 

Four types of wheels are furnished: standard flanged, 
double flanged, broad flanged, and unflanged. Standard 


Figure 13— Several designs for transformer trucks are 
shown here. 


Two-wheel, bi-directional Two-wheel equalizer unit, 
equalizer unit, for transformers one direction, For transformers 
weighing more than 80 tons larger than 80 tons 





Wheel and axle unit typical 


One-wheel, bi-directional 
unit, for transformers weighing 
between 35 and 80 tons 


of types used on transformers 35 
tons and smaller. Some units 
are integral with tank base 
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flanged wheels are designed for rails only; broad and 
double flanged wheels are designed for rails and hard 
surfaces; unflanged wheels, for rolling on hard surfaces. 
Wheels for transformers weighing 15 tons or less are 
made of grey cast iron similar to ASTM-A-48. Those for 
transformers weighing more than 15 tons are machined 
from a solid bank, gas burned from steel plate, similar 
to ASTM-A-212 Grade B. 

Four lifting lugs are welded to the transformer tank 
for lifting the complete transformer. Below 18,000 
pounds (per lug) capacity, mild carbon steel forgings 
having a minimum tensile strength of 55,000 psi are 
used. Over 18,000 pounds (per lug) capacity, lugs are 
gas-cut from solid steel plate rounded by machining 
to prevent abrasion where lifting sling bears on the 
hook. The material for these lugs is similar to ASTM- 
A-201 Grade A. 

Four jack bosses are also welded to the tank for 
jacking the complete transformer. These bosses have a 
bracket shape fabricated from steel plates welded 
together. 

FABRICATION 


Power transformer tanks are made from high-grade 
open-hearth steel plate of commercial quality with 
sheared edge and a specified chemical base. The chem- 
ical per cent composition is as follows: 


Carbon 0.15 max 
Manganese 0.30 to 0.60 
Phosphorous 0.04 max 
Sulphur 0.05 max 
Silicon 0.15-0.30 


Acertificate of ladle analysis made by the manufacturer 
is required. A check analysis may be made by the 
purchaser from a sample representing each melt. The 
chemical composition thus determined must conform 
to the requirements of the specification within the AISI 
standard permissible variations for check analysis. 

All seams, flanges, lifting and jacking lugs, braces 
and other parts attached to the tank are welded; 
nothing is riveted. Tank assembly involves several 
types of welding. However, the majority of welds are 
made by the “metallic shielded arc” method, as shown 
in Figure 14. All welds which must be liquid tight are 
made from the outside where they are accessible for 
testing and repair. These welds are tested with hot oil 
under pressure for several hours. 

The major difficulty in steel fabrication has been the 
shortage of steel since the early part of the war. This 
situation involves frequent inability to obtain material 
as specified and makes it necessary to accept other 
material which requires quick improvisation in design. 
When structural shapes are unobtainable, they must be 
fabricated from plate stock at an increase in cost. 
Another kind of difficulty occurs when steel laminates. 
This condition is apt to occur when cover flanges are 
made from burned-out rings. Because such lamination 
is not generally detected until the oil test reveals it 
after the flange has been welded to the cover, much 
of the time and labor spent on the part is lost. Material 
substitution is always costly and delaying. However, in 
spite of these various difficulties, the quality of trans- 
formers has been maintained. 
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Figure 14 — A great deal of welding is involved in the man- 
ufacture of transformers. 


Every year the transformer manufacturing industries 
use between 200,000 and 300,000 tons of steel because 
it is a widely available, low-cost structural material, 
which can be readily fabricated by any of a number of 
well known methods. The ease with which any desired 
shape may be obtained by gas cutting, forming, and 
welding is a major factor favoring the exclusive appli- 
cation of steel to the welded portions of transformer 
construction. It is no wonder that steel comprises 75 
per cent or more of the total weight of a transformer 
excluding the cooling liquid. From this brief description, 
it is evident that steel plays a major role in the trans- 
former industry. 
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“THE APPLICATION OF TRANSFORMERS 
IN THE STEEL INDUSTRY” 


By L. G. LEVOY 
Application Engineer 
Industrial Engineering Section 
General Electric Co. 


Schenectady, N. Y. 


A THE transformer as we know it today is a simple, 
convenient, and reliable device which permits a-e cir- 
cuits of different voltages to be coupled together, 
thereby making it possible for the generators, trans- 
mission lines, secondary distribution system, and a 
great variety of loads to be operated at their most 
suitable voltage. 

The manufacture of steel in the U.S. A. reached an 
annual production of approximately 112,000,000 tons 
in 1953. Since, on the average, each ton of steel requires 
about 225 kwhr of electric energy to produce it, the 
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annual consumption of electricity by the steel mills in 
the U.S. A. is about 25 x 10° kwhr. Part of this energy 
is generated by the steel plants and some of this power 
is utilized at the generator voltage. However, much of 
the power comes into the plants through transformers 
and some of it passes through additional transformers 
inside the plants. 

The transformers used in the steel industry range in 
size from small transformers used in control and instru- 
mentation to large power transformers rated 70,000 
kva or more. In addition to power transformers, the 
steel industry uses lighting transformers, rectifier 
transformers, arc furnace transformers and many other 
specialized types of transformers. All of these trans- 
formers have interesting design and application fea- 
tures. However, this paper will deal primarily with the 
application of power transformers because this subject 
is of more interest to the majority of persons in this 
audience. 

Power transformers used in the steel industry are 
very similar to those used in the utility field or in 
industry generally. From the steel producer’s viewpoint, 
the transformer is one of the vital links in his power 
supply system. He wants to place the transformer in 
some out-of-the-way location, and have it sit there 
quietly with 100 per cent availability, delivering power 
efficiently at the proper voltage and without any 
attention. He places a very high value on reliability. 

The modern power transformer is one of the best 
qualified pieces of electrical apparatus to meet these 
requirements. Its efficiency ranges from 99 to 99.5 
per cent. It is a static device and requires little atten- 
tion. Records indicate that with proper application and 
a modest amount of attention, the failure rate has been 
reduced to less than one in 2500 transformer years. 

Since the transformer is one of the vital links in the 
power transmission and distribution system, it should 
always be selected to fit into the system to best advan- 
tage. In other words, a transformer should be selected 
as a coordinated part of the entire system, rather than 
as a separate unit. Thus, the proper application of 
power transformers becomes part of a system coordina- 
tion study, and the study of transformer application 
becomes, in part, a study of the systems in which they 
are used, 


TRANSFORMER STANDARDIZATION 


While it is possible to build a transformer to meet 
practically any requirements, it is a mutual benefit to 
the customer and manufacturer if the transformer 
specifications are drawn up to cover standard designs 
and standard optional features. Since standard-rated 
transformers and the optional features available with 
the standard ratings provide a wide variety of choice, 
it is possible to meet the majority of the requirements 
with standard equipment at lower cost to the user. 
Special transformers are used only in those systems 
where the standard transformers do not satisfy the 
requirements. 

For example, the standard three-phase, 60-cycle volt- 
ages are given in Table I. Note the relation between the 
nominal system voltages, the transformer rated volt- 
ages, and the utilization voltages. 
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TABLE | 
Three-phase 
Nominal | Generator | Transformer | Transformer motor and 
system rated secondary primary control 
voltage voltage rated rated rated 
voltage voltage voltage 
120 120 120 120 110 
240 240 240 240 220 
480 480 480 480 440 
600 600 | 600 600 550 
2400 2400 2400 2400 2300 
4160 4160 4160 4160 4000 
4800 4800 4800 4800 4600 
6900 6900 6900 6900 6600 
11500 11500 12000 12000 11000 
12000 12500 12000 12000 11000 
13200 13800 13200 13200 13200 
13800 13800 13800 13800 13200 
22900 22900 
34400 34400 
43800 43800 
67000 67000 
110000 110000 


Since transformers are normally furnished with four 
2% per cent taps, two above and two below rated 
voltage, the standard voltages listed in the foregoing 
table meet most of the requirements. 

In general, the user should provide a functional speci- 
fication of what the transformer is to do including kva 
rating, voltages, taps, and impedance requirements, 
and then let the manufacturer build the best transform- 
er to meet these requirements. The American Standards 
Association has prepared a standard C-57.12a which 
lists standard ratings, voltages, taps, impedances, etc., 
and in addition, covers standard mechanical features 
and optional features. Acceptance of these standard 
accessories with standard locations makes it unneces- 
sary for the user to specify such details as the location 
of the bushings or drain valves, etc. These standards 
reflect present optimum arrangement and unless some- 
thing special is required, it need not be mentioned. 


THREE-PHASE VERSUS SINGLE-PHASE 
TRANSFORMERS 


Most modern power systems use three-phase trans- 
formers. Single-phase transformers were more popular 
in past years because it was considered that one spare 
single-phase transformer could replace any unit in a 
bank made up of three single-phase units. Furthermore, 
the transformer could be operated in open delta at part 
load if one transformer was defective and no spare was 
available. Also, shipping and handling limitations some- 
times dictated the use of single-phase transformers. 

Due to major improvements in design, modern trans- 
formers give greatly improved reliability. The applica- 
tion of forced air cooling, development of improved 
insulations, and improved core steels have reduced the 
volume and weight as compared with their predecessors 
so that most applications now favor the use of three- 
phase transformers. Three-phase transformers occupy 
substantially less space than three single-phase trans- 
formers, and are less expensive to install since there are 
fewer connections and foundations. In addition, three- 
phase power transformers have a lower first cost and 
lower losses when compared with three single-phase 
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units. Where service reliability requires spare capacity, 
two half-size three-phase transformers can be used in- 
stead of one three-phase unit. 


TRANSFORMER COOLING 


In the early days, most transformers were self-cooled. 
Today, there are five principal methods of cooling 
available for power transformers. The most commonly 
used cooling methods on transformers in industrial 
plants are either self-cooled or self-cooled/forced air- 
cooled. Table IIT gives the increase in rating available 
with forced air cooling. 


TABLE II 


Increase in Increase in 


Transformer capacity for capacity for 
size in kva one-stage fans, two stages of fans, 
per cent per cent 
501 2499 15 
2500 11999 25 
12000 — 150000 33 67 


In the smaller sizes, transformers are nearly always 
self-cooled since there is less to be gained by forced air 
cooling, and the requirement for auxiliary power and 
control is an added deterrent to the use of forced cooling. 
In the larger sizes, the forced air cooling is becoming 
more popular. They are particularly applicable where 
short peaks or emergency overload requirements indi- 
cate larger ratings than are needed continuously. The 
fan cooling provides a relatively inexpensive way of 
handling such loads compared with the price of a self- 
cooled transformer of the higher rating. The fan-cooled 
rating provides increased power without increasing the 
interrupting duty on the associated switchgear. The 
proper way to select a large power transformer is to 
evaluate the losses first on the expected duty cycle, then 
select the transformer. For high continuous loadings, 
the self-cooled unit having a higher efficiency may be a 
better investment in spite of its higher first cost. 

Water-cooled transformers are applicable where space 
limitations require the smallest possible unit or where 
operation in high ambient is required. 

Forced-oil / air-cooled and foreed-oil / water-cooled 
transformers are also available. These forms of cooling 
are used primarily in large utility transformers. 


TRANSFORMER INSULATION 


There are three general types of power transformers 
available: 

1. Oil-filled. 

2. Askarel-filled. 

3. Dry-type (sealed or ventilated). 

Large high voltage (above 15 kv) power transformers 
are almost universally oil-filled. Oil is an excellent in- 
sulating and cooling medium for a transformer. These 
transformers are generally located outdoors because oil 
is inflammable and, therefore, represents a fire hazard, 
especially indoors. Lower voltage transformers for use 
outdoors are usually oil-filled also. 

For transformers 13.8 kv and below, which may be 


126 


located indoors or outdoors close to a building, a non- 
inflammable insulating liquid (askarel) is usually pre- 
ferred to minimize the fire hazard, and still provide the 
same high insulation level and freedom from mainte- 
nance that the oil-filled transformer provides. 

The open dry-type transformer is also suitable for 
indoor use and has the advantage of lighter weight. 
With both the open and sealed-type dry transformers, 
liquid is eliminated. The dry-type transformer has the 
disadvantage that it has a lower BIL (Basic Impulse 
Insulation Level) and, therefore, should not be applied 
on circuits subject to severe transient overvoltage from 
lightning exposure on associated circuits. Likewise, it 
should not be applied in a location where smoke and 
dust are very severe as accumulations may block the 
cooling passages or require frequent cleaning. 


APPLICATIONS TO EXISTING SYSTEMS 


Since the transformer must always fit into the system, 
in many cases the primary voltage, secondary voltage, 
and winding connections are already established by the 
existing system. Rating is established by the job the 
transformer is called upon to do. Here the application 
engineer has very little leeway except to select the 
impedance to make sure that it will parallel properly 
if parallel operation is required, and to make sure that 
it will be satisfactory from the standpoint of fault level 
on the existing equipment with which it will be operated. 
He should also check the voltage regulation and tap 
range to make certain that the transformer will give 
the desired performance. Voltage ratings of transformer 
windings are always specified at no load and this must 
be taken into consideration in calculating the voltage 
under various load conditions. 


APPLICATIONS TO NEW SYSTEMS 


To illustrate factors other than the requirements of 
an existing system, which influence the selection of 
power transformers, consider the application of power 
transformers to a new system of the type shown in 
Figure 1. The actual plant will have many more feeders 
and some sub-distribution buses, but the typical cir- 
cuits shown will serve for illustrative purposes. 

Assume that the utility service is available at 34.4 kv, 
but that the voltage varies from 31.8 to 37 kv at this 
point in the system. The fault level on the utility 
circuit is 1500 mva and the utility circuit is solidly 
grounded at the sending end. An analysis of the plant 
operations indicates that the plant will need to be able 
to purchase a maximum of 20,000 kva although normal- 
ly it will need to purchase only about 12,000 kva. The 
plant plans to operate two 18,750-kva turbine genera- 
tors on low Btu content fuel available from the process. 

This plant contains 30,000 hp of synchronous motors 
ranging in size from 1000 to 12,500 hp. In addition, 
there are 15,000 hp of induction motors ranging in size 
from 1 to 5000 hp, 12,000 kw of rectifiers, 10,000 kva of 
annealing furnace transformers, and 5000 kva of light- 
ing and other miscellaneous load. 

The plant is spread out over an area 4% mile wide, 
and 11% miles long. The layout is such that it will be 
necessary to locate the power house at one end of the 
property. 
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The primary voltage of the 15,000/20,000-kva trans- 


former is established at 34.4 kv by the utility supply. 
To permit satisfactory division of kvar between the 
two systems, and at the same time hold the plant bus 
voltage substantially constant, it will be desirable to 
specify load ratio control of +10 per cent in addition 
to the standard +2% and +5 per cent straddling taps. 


Each bus section of the local plant should be grounded 


to provide for grounding in event of isolation from the 
rest of the system. Therefore, the transformer will be 


| 34.4 KV 


2.4 kv —Motors from about 300 to 2000 hp. 

480 v—Motors from 1 to 300 hp. 

This classification is to be used only as a rough guide 
and exceptions will be made when economically justified 
by particular circumstances. The economic comparison 
should take into account the cost of the switchgear, 
transformer, motor control, cable, and motor. It will be 
influenced by the location in the plant and the voltage 
available for serving other motors in the nearby area, 

For this case, 13.8 kv was selected rather than 6900 
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Figure 1 — Sketch shows application of power transformers to a new system. 


specified 34.4 kv delta on the high voltage side, and 
wye-connected with the neutral brought out for ground- 
ing on the low voltage side. 

The secondary voltage for this transformer must now 


be selected. From the range of motor sizes involved, it 
appears that three levels of voltage will be required in 


the plant. Thus 13.8 kv is ideal for the main buses, 2400 
volts for the intermediate level and 480 volts for the 
low power level. The suggested power transformer volt- 


ages for the various loads are as follows: 


13.8 kv —All motors 2000 hp and above, rectifiers and 
annealing transformers. 
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volts because standard 500 mva metalclad switchgear 
provides more leeway in momentary current rating 
which is desirable when induction motors are present 
on the system. Thus, at 6900 volts, momentary current 
may be the limiting item whereas at 13.8 kv, the full 
interrupting rating of the circuit breakers can normally 
be utilized. In addition, the transmission of relatively 
large blocks of power over the distances involved will 
require less copper at 13.8 kv and the voltage regulation 
will be improved. All rectifiers, transformers, and large 
motors will be served at 13.8 kv wherever feasible to 
avoid double transformation. 
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The 2400-volt level is selected for the intermediate 
size motors because power will not have to be trans- 
mitted very far in this case, and it is a suitable and 
economic voltage for them. The same is true of the 480- 
volt motors. 

Now all power transformer voltage levels have been 
established for this plant. Standard taps +2% per cent 
and +5 per cent should be provided on all transformers 
to provide for voltage adjustment at various locations 
in the system. All transformers should be connected 
delta-wye with the neutral brought out for grounding 
as shown in Figure 1. 

Grounding the system neutral at each voltage level 
minimizes the magnitude and severity of transient over- 
voltages from lightning, switching, ground faults, or 
other causes. It also makes possible fast relaying to 
remove the faulty circuit promptly, thereby minimizing 
damage at the point of fault. 

To establish the proper impedance of the 15,000/- 
20,000 kva power transformer, it is necessary to con- 
sider the fault levels and switch-gear rating in the 
proposed system. Since it is planned to use 500 mva 
interrupting capacity switchgear, each bus section will 
be limited to this level. The synchronizing bus reactors 
will be designed to transmit all necessary power to any 
bus in event of failure of the power source to that bus. 
Since the bus sections have about equal load capacity, 
flexibility and symmetry can be obtained if the fault 
contribution from the transformer to its bus is about 
equal to the fault contribution of the generators to each 
of their buses. Since generators of this class normally 
have a subtransient reactance of about 0.1 per unit on 
their own base, they can contribute approximately ten 
times their rating to a bus fault or 187,500 kva. The 34.4 
kv system impedance expressed on a 15,000 kva base 
(self-cooled rating of the transformer) is 0.01 per unit. 

Since the normal impedance for a transformer of this 
rating and voltage classification is 7 per cent, the 


15,000 
: = 187,500 kva to 
0.01+0.07 


transformer can contribute 


a fault on its bus. Consequently, we can conclude that 
7 per cent impedance is satisfactory for this transformer. 

The maximum size of 2400-volt transformer units 
will be limited to about 7500 kva to permit application 
of 150 mva standard metalelad switchgear. For economy 
reasons, the maximum size of 480-volt transformers will 
be limited to about 1500 kva. Using these maximum 
sizes, the transformers for each of these voltage levels 
can use standard impedance for their respective size 
and voltage classification without getting into uneco- 
nomical switchgear ratings. Substantial savings in in- 
stalled cost can be realized on the 2400 and 480-volt 
circuits by installing the transformers as close to their 
load centers as possible, to decrease the amount of 
secondary cable required. This also provides for better 
voltage regulation and lower copper losses. This plant 
will require a total of about 60,000 kva of transformers 
of various ratings. 

The 15,000/20,000 kva-power transformer will be 
located outdoors and will be oil-filled type OA/FA (self- 
cooled /foreed air-cooled) and will be supplied with high 
creepage bushings on both high and low voltage wind- 
ings as it is located in an area where there is a consid- 
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erable amount of dust and smoke. This extra creepage 
will minimize the frequency of cleaning required on the 
bushings. This transformer can be specified as part of 
a primary unit substation to obtain a completely co- 
ordinated design. All of the other transformers are to be 
located indoors as part of a metalelad lineup including 
both transformer and switchgear and, therefore, will be 
askarel-filled, as exposure to lightning surges and dirty 
atmospheric conditions exist. These transformers can 
be specified as a part of a secondary unit substation 
providing a coordinated design from the incoming lines 
to the outgoing feeders. This greatly simplifies the 
specification and ordering of the equipment. 

Suitable air break disconnecting switches will be 
supplied on the primary of the 13.8 kv, 480-volt trans- 
formers since several of these are fed from a single cir- 
cuit. This switch will be key interlocked with the 
secondary circuit breaker to permit taking one trans- 
former out of service without loss of service to other 
transformers fed from the same circuit. 

It is apparent from the foregoing examples that 
transformer application principles are intimately bound 
up with the over-all system design so that the value of 
a coordinated system design becomes evident. 

A few of the uses and application principles of trans- 
formers as components of systems have been described. 
Transformers will continue to serve the growing needs 
of the steel industry, and improved designs now avail- 
able will provide even better service reliability than has 
characterized transformers in the past. 


“POWER TRANSFORMER PREVENTIVE 
MAINTENANCE IN THE STEEL INDUSTRY”’ 


By E. A. ELGE 
Power Transformer Engineering 
General Electric Co. 


Pittsfield, Mass. 


A VERY few users of electric apparatus are confronted 
with the maintenance problems of the steel industry. 
Problems unique to the steel industry in the mainte- 
nance of power transformers will be discussed first and 
will be followed by a general discussion of the mainte- 
nance and operation of old and modern power trans- 
formers common to all operators. 


ATMOSPHERIC CONDITIONS 


Steel mill atmospheres not only contain sulphurous 
and other corrosive compounds, but also considerable 
dirt carbon and magnetic particles in the form of dust. 
Thus, the special problem in the maintenance of power 
transformers is cleaning to prevent fouling of external 
insulating surfaces and control devices and protection 
against the deterioration of metallic surfaces. 

Since the air contains magnetic particles, these par- 
ticles which are sometimes in combination with carbon, 
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can be attracted by the magnetic field of a current- 
carrying conductor. Thus it is not uncommon to find a 
deposit on the underside of bushing and insulator petti- 
coats as well as that normally expected on the top side. 
Hence the creepage surface is abnormally reduced and 
flashovers may occur under moist conditions. Insulating 
parts and contacts of control devices also may be im- 
paired by deposits of the air-borne particles. 


Reducing flashovers — Steel mill operators have tried 
various means to avoid bushing flashovers. Bushings of 
a higher voltage rating have been used to obtain extra 
creepage over the porcelain. Protective umbrellas or 
hoods have been placed over bushings to prevent par- 
ticles of dirt from settling on the porcelain. Porcelain 
hoods have been used for this purpose and the glass 
globes of street lighting standards have been tried. In 
unusually dirty atmospheres a protective barrier or 
semi-enclosure on the prevailing windward side may be 
effective. Care must be taken not to interfere with the 
proper cooling of the transformers if enclosures are 
employed. 

Cleaning porcelain — Regardless of which of the 
above means may be used to reduce bushing flashovers, 
a systematic schedule of cleaning is required to prevent 
flashovers. Frequent cleaning of bushing porcelains may 
be sufficient alone to eliminate flashovers. 

Care should be taken to avoid excessive abrasive 
cleaning which might roughen or scratch the glaze on 
the porcelain, and make future cleaning much more 
difficult. A cleaning powder developed by us will be 
found very satisfactory in the majority of cases. This 
cleaner will not injure the glaze and is not injurious to 
the hands or clothes of workmen. The powder should be 
applied with sufficient pressure to remove the deposit. 
After the powder has dried, the surface should be wiped 
with a clean dry cloth, or flushed off with clean water. 
Lava soap or steel wool may be used instead of a clean- 
ing powder. 

Liquid cleaners such as naphtha or ammonia may 
be effective in certain cases. A dilute hydrochloric acid 
solution has been found useful in removing cement 
deposits, and also may be used for removing deposits of 
calcium carbonate which sometimes form on bushings 
near cooling ponds. A solution of one part of hydro- 
chloric acid in 40 parts of water is recommended. When 
using the acid solution it is desirable to avoid contact 
of the solution with the cement or metal parts of the 
bushing, to prevent injury to these parts 

After acid removal of deposits, the porcelain surface 
should be washed with a neutralizing solution consisting 
of four ounces of sodium bicarbonate in one gallon of 
water. The neutralizing washing should be followed by 
washing the surfaces with clean water. 

At the present time the silicones are being investi- 
gated as a coating for bushing porcelains following 
cleaning. A successful coating material would make the 
deposit less adherent for subsequent cleaning. 

Control devices — Fouling of control devices by dirt 
deposit or corrosive atmosphere in combination with 
moisture may not only cause failure of the device, but 
serious damage of the controlled apparatus. Control 
devices should be housed in dust-tight compartments 
and if not should be systematically inspected and 
cleaned. 

Paint finishes — The corrosive atmosphere quickly 
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rusts the steel at abraded spots or scratches in the 
transformer paint finish. A few minutes cleaning and 
touching-up of minor spots of rust as they appear will 
save manhours in repainting the whole transformers. 


OPERATION AND MAINTENANCE 


Operation of power transformers should be in accord- 
ance with the American Standards Association Standard 
C57.11, its loading guide C57.32 and specific instruc- 
tions of the manufacturer. Devices furnished on trans- 
formers such as thermometers and pressure gages 
should be observed periodically. Trends away from a 
normal pattern of readings may give a warning of im- 
pending trouble. Corrective measures can be taken 
before serious trouble develops. 

The extent and frequency of power transformer pre- 
ventive maintenance in addition to the necessity of 
cleaning bushings is dependent on the size and import- 
ance of the transformer to the plant operation, tempered 
by the operator’s experience and economics. Any pre- 
ventive maintenance applies equally to spare trans- 
formers. To be effective as a spare, the transformer must 
be kept in good condition for immediate service. Spare 
bushings and other materials should be stored in a clean, 
dry place in readiness for use. 

Transformer oil — Bottom oil samples from the main 
tank and samples from all compartments should be 
taken and tested yearly or at longer intervals depending 
on experience. Care in sampling and testing cannot be 
overemphasized. Samples should be taken on a clear 
dry day. Clean, dry, screw-cap, one-quart bottles 
should be used. It is preferable to place aluminum foil 
between the screw cap and the bottle opening. The 
sampling valve should be wiped clean. Allow sufficient 
oil to run out to clean any accumulated contaminants 
from the valve. The oil sample, when tested, should be 
at room temperature, preferably between 20 C and 30 C 
(68 F and 86 F). Testing at oil temperatures appreciably 
lower than room temperature is likely to give variable 
results which may be misleading and lead to needless 
filtering. Cold oil exposed to the air of a warm room is 
apt to cause moisture condensation. 

Dielectric strength, acidity and visual condition 
should be checked. Dielectric strength tests should be 
according to ASTM procedure, in the standard gap 
having flat disk electrodes one inch in diameter, spaced 
0.100 in. apart. Oil testing lower than 22 kv at room 
temperature should be restored to a dielectric strength 
of 26 kv or more by use of a filter press or oil purifier. 
Filtration of the oil with the transformer energized is 
not recommended. In modern transformers, the oil 
probably can be maintained in the vicinity of 30 kv 
or better. 

If free water is found in the bottom oil sample, all 
such free water should be drained off before filtration 
is started. Check samples should be dielectric tested 
following warming up after return to service. If the 
dielectric strength drops, it is indicative of moisture 
still being retained by the solid insulating material and 
that the transformer should be dried. 

Filter paper must be dry—'Two common errors in 
handling filter paper have been observed many times. 
Filter paper drying ovens have been found packed so 
solidly that a period of weeks would have been required 
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to dry the paper. For effective drying, the sheets of 
filter paper should be spaced approximately 1 in. apart. 
The other error is over-exposure of dried filter paper. 
Filter paper exposed in normal atmosphere will reab- 
sorb, in as little as five minutes, two-thirds of the mois- 
ture that it will ultimately take up. Thoroughly dried 
paper and rapid transfer of paper from oven to filter 
press are essential for effective filtration. If it is not 
possible to transfer the paper rapidly it may be im- 
mersed in clean, dry oil for transportation to the filter 
press. 


Load ratio control — Manufacturers instructions must 
be followed in the inspection of load ratio control (tap 
changing under load) arcing contacts. The instructions 
state the number of operations which are permitted 
before inspection is required. Operation counters are 
provided with the equipment. Neglect of inspection of 
arcing contact wear may result in damage of the trans- 
former windings in addition to the contactor itself. 

Cooling coils — The life of transformer copper water 
cooling coils depends on many variables such as the 
chemical composition of the water, sediment, etc. It is 
good practice, therefore, to periodically test cooling 
coils for leaks, especially those which have been in 
service a number of years. Each coil, where there is 
more than one in parallel, must have the water removed 
by draining and blowing out with high pressure air 
(80 to 100 psi). Apply 100 to 150-psi air pressure to one 
coil at a time and observe the surface of the oil inside 
the transformer for air bubbles. The oil level should be 
6 to 8 in. below the cover for proper observation of 
bubbles. 

If a leak is discovered, the cooling coils should he 
removed for examination and perhaps repair. A three 
or four inch section straddling the point of leakage 
should be cut out, slit lengthwise and opened up. 
Examination will reveal whether the leak is a localized 
pin hole or caused by a general reduction in wall thick- 
ness from erosion or chemical action. Replacement of 
the cooling coil is recommended in the latter case. 

Should a localized pin hole leak be found near a joint 
or an elbow, it is recommended that one or more nearby 
joints or elbows be cut out to determine whether or not 
trouble may be developing at these points. If there is 
any doubt regarding the general condition of a leaky 
cooling coil, the safest procedure is replacement. 

Repairs of a cut out section may be made by using a 
copper sleeve having an inside diameter equal to the 
outside diameter of the cooling coils. The joints should 
overlap one-inch and be brazed with an alloy. One alloy 
requires no flux, only a clean joint. 

Following repairs, the cooling coils should be given 
a 300-psi hydrostatic pressure to check for leaks before 
reassembly in the transformer. Transformer oil or water 
may be used for filling the coils. 

Insulation resistance — Many operators use measure- 
ments of insulation resistance to check transformer 
condition. If the test is used for comparison with past 
readings in watching the trend of condition, it is im- 
portant that each test on a given transformer be per- 
formed under as nearly identical conditions as possible. 

Several factors affect insulation resistance measure- 
ments. Being a quantitative measurement, insulation 
resistance decreases with increase in transformer size 
for a given voltage rating. Dirty bushings and connected 
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buses, especially in humid weather, will influence the 
results. Insulation resistance approximately halves for 
each 10 degrees C increase in temperature. The value 
obtained will increase with continued application of 
test voltage beyond that obtained in one minute or less 
time. Thus for meaningful results, periodic insulation 
resistance measurements should be made as follows: 
1. On a clear, dry day. 
2. On the transformer alone with buses disconnected. 
3. Bushings must be clean. 
4. Transformer should be at essentially the same 
temperature as on prior measurements. 
5. A fixed time of test voltage application should be 
established. 


OLD POWER TRANSFORMERS 
Open-type — Moisture and oil sludging are mainte- 
nance problems experienced in old power transformers 
of the open-type. The open-type transformer Figure 1 
(A) is ventilated to the atmosphere and therefore has 
an unlimited supply of oxygen to cause oil deterioration 
through oxidation. 

At one stage in the history of open-type transformers 
30 years or more ago, a single ventilator (breather) 
filled with calcium chloride was used. The purpose was 
to dry the air breathed by the transformer. Operators 
failed to maintain the devices. The calcium chloride 
became moist, caked and restricted breathing. Conden- 
sation and water accumulation in the transformer fol- 
lowed. A similar situation can develop with dessicants 
such as silica-gel or activated alumina if they are al- 
lowed to become saturated with moisture in the breather 
of an open-type transformer. It is preferable, therefore, 
to use two unrestricted breathers. The two breathers 
will permit free-circulation of air with the atmosphere 
and minimize moisture concentration in the interior. 

Oil sludging— The major problem with open-type 
transformers is oil-sludging. Oil-insoluble sludge will 
impair the cooling of the transformer windings and if 
neglected will cause failure from over heating. When 
the oil acidity reaches a value of 0.6 to 0.7 mgKOH 
per gm of oil or there is evidence of appreciable sludge 
in the oil samples, an internal inspection of the trans- 
former should be made. It should be noted that all oils 
in service do not deteriorate by oxidation in identically 
the same manner to yield insoluble sludge at the same 
level of acidity. If sludge is found on horizontal surfaces, 
steps should be taken to recondition the transformer. 
In water-cooled units, sludge will normally deposit first 
on the cooling coils which are the coldest points in the 
transformer. 

Mere draining of the sludged oil from a transformer 
and replacement with new oil is uneconomical since the 
deterioration products retained by the core and coils 
will accelerate oxidation of the new oil. The transformer 
core and coils and the interior of the tank should be 
washed down with a high pressure jet of new oil to 
remove the deterioration products as far as possible. 
The transformer may then be filled with new oil or 
fuller’s earth reclaimed old oil 

Oxidation inhibited oil — Many electric service com- 
pany operators add an inhibitor to increase the life of 
the new or reclaimed oil following cleaning of an old 
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transformer. An acceptable inhibitor now on the market 
is di tertiary butyl para cresol, commonly called DBPC. 
The amount of inhibitor required is dependent on its 
compatibility with the particular oil involved and also 
in the case of reclaimed oil, the degree of reclamation. 
Inhibited new oil is also available. 

Improved oil life may be obtained by equipping ex- 
isting open-type transformers if feasible with one of 
the modern types of sealing from the atmosphere. 
Figures 1 (B) to (E) illustrate the various schemes 
used to exclude oxygen from the oil. 
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Figure 1— Five types of power transformer tank con- 
struction are shown. 


Old conservator-type transformers — Some of the first 
conservator type transformers Figure 1 (B) (prior to 
1924) had trouble with oil sludging because of the use 
of a straight pipe connection between the main tank 
and the conservator. This allowed continual thermal 
circulation of oil between the main tank and conservator 
and hence relatively rapid oxidation of the oil. Replace- 
ment of straight conservator pipes by the “gooseneck” 
connection pipe shown in Figure 1 (B) is recommended. 
The bends in the “gooseneck” pipe form a thermal trap, 
preventing circulation of the hot transformer oil into 
the conservator. 
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MODERN POWER TRANSFORMERS 


As mentioned previously modern power transformers 
are provided with one of several oil-preservation schemes 
to minimize atmospheric oxygen contact with the in- 
sulating oil and practically eliminate oil oxidation. Fig- 
ures 1 (B) to (E) illustrate the common types of trans- 
former tank construction used to preserve the oil from 
oxygen. The sealed construction, Figure 1 (C) is stand- 
ard for power transformers 10,000 kva and smaller. 
Above 10,000 kva the automatic gas-sealed construction 
Figure 1 (E) is standard. The following discussion briefly 
gives the principal features of each scheme and a guide 
to their operation and maintenance. 

Conservator-type — The conservator-type transformer, 
Figure 1 (B) has an auxiliary tank (conservator) 
located above and connected to the main tank by a 
reverse bend “gooseneck” pipe. The conservator is 
approximately 40 per cent full of oil at 25 C tempera- 
ture. It has sufficient capacity so that it will not empty 
when the transformer is idle at the lowest ambient 
temperatures nor overflow at the highest permissible 
overload oil temperature. The “gooseneck” connection 
pipe prevents thermal circulation of hot transformer 
oil into the conservator. The oil in the conservator 
therefore is near ambient temperature and not subject 
to the oxidation of hot oil. Inter-change of oil between 
the conservator and main tank occurs only with expan- 
sion or contraction of the main tank oil. 

Since the conservator oil level is above the top of 
the main tank, a positive oil pressure is always present 
in the tank. Leaks, with two exceptions, will be apparent 
by the stain of the outward flow of oil. The two excep- 
tions are the pressure relief diaphragm and those gasket- 
ed bushing terminal caps which are above the conserva- 
tor oil level. If the pressure relief diaphragm assembly 
is tight, most of the air in the relief pipe gradually will 
be displaced by the heated oil. The oil will rise above 
the level in the conservator and eventually will be seen 
part way up on the glass diaphragm. The tightness of 
the diaphragm assembly and bushing terminal caps 
may be tested by removing the conservator breather 
and applying 3 psi air pressure above the conservator 
oil level for about 24 hours. 

Conservators are provided with a sump for the collec- 
tion of moisture should unusual atmospheric conditions 
cause condensation. The sump should be checked for 
water accumulation. The frequency will be dependent 
on experience at the particular installation. 

Sealed and gas-oil-sealed — The sealed and gas-oil- 
sealed types, Figure 1 (C) and (D) are similar in fune- 
tion. In the sealed construction a sufficient gas space is 
provided above the oil to limit the pressure and vacuum 
to 5 psi for small power transformers and 7% psi for 
large. Present day power transformers are equipped 
with pressure and vacuum relief valves set at these 
values. 

The gas-oil-sealed construction Figure 1 (D) uses a 
smaller space above the oil. Auxiliary space and a seal 
from the atmosphere is provided by a divided external 
expansion tank half filled with oil. A pipe connection 
runs from the gas space of the main tank to the top of 
the lower section of the expansion tank. The bottoms 
of the two expansion tank sections are connected to- 
gether and the upper section is vented to the atmosphere. 
As the gas pressure in the main tank increases with oil 
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expansion and temperature, the oil is forced from the 
lower to the upper section of the expansion tank. The 
usual range of the gas-oil-seal transformer is 3 psi 
pressure to 14% psi vacuum. Pressures in excess will be 
relieved by bubbling gas out through the oil in the 
expansion tank. Air will be bubbled in should 1% psi 
vacuum be exceeded on rare occasions at low tempera- 
ture. 

Both sealed and gas-oil-sealed transformers are ship- 
ped with air in the gas space. Shortly after the trans- 
formers are placed in service and the oil is heated, the 
small amount of oxygen present permanently leaves the 
system by chemically combining with the oil. This re- 
sults in a slight vacuum. The pressure in sealed trans- 
formers should be re-established by the addition of dry 
nitrogen in preference to dry air in accordance with the 
following table: 


Liquid temperature, C Approximate pressure, psi 


25 0.0 
30 0.5 
35 1.0 
40 1.5 


Should older sealed transformers not equipped with 
pressure and vacuum relief valves be opened and re- 
sealed at an oil temperature substantially lower than 
25 C, the gas space should be vented to zero pressure 
when the oil temperature is in the vicinity of 25 C. 
Otherwise excessive pressures at elevated oil tempera- 
tures might result. 

When gas-oil-sealed transformers are placed in service 
initially, dry nitrogen or dry air should be added to the 
gas space until all the oil is forced into the upper section 
of the expansion tank. The sound of gas bubbling 
through the oil will indicate all oil is in the upper 
section. Thus as oxygen leaves the system, the reduc- 
tion in pressure from loss in gas volume is compensated 


Figure 2— View shows high voltage side of 25,000-kva arc 
furnace transformer. 
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for by the oil head established in the expansion tank 
and positive pressure is maintained. 

Most sealed and gas-oil-sealed power transformers 
are equipped with pressure-vacuum gages. Periodic ob- 
servation of the gage is recommended for checking the 
tightness of the seal. Should the pressure fail to respond 
to an observed pattern in relation to changes in oil and 
ambient temperature, a leak in the seal is indicated. 
Leaks should be repaired as soon as possible since in 
some instances free water may be sucked into the 
transformer during a rain and a vacuum cycle. It is 
preferable to operate sealed or gas-oil-sealed transform- 
ers at a positive pressure at temperatures above 25 C. 
Should a leak develop, the initial result would be an 
outward flow of gas and reduction in pressure rather 
than an inward flow of air and possibly moisture. 

Automatic gas-sealed — In the automatic gas-sealed 
power transformer Figure 1 (E), the system is always 
under a positive nitrogen pressure as long as the supply 
of nitrogen is maintained. A 200-cu ft cylinder of nitro- 
gen gas is permanently connected to the gas space 
through a regulating valve which feeds in gas whenever 
the pressure drops below 4 psi. An exhaust pipe line 
connects to a pressure relief valve which automatically 
limits the pressure to 5 or 7% psi depending on the 
size of the transformer. 

A low gas pressure alarm is provided to give warning 
should a leak develop or should the supply of nitrogen 
otherwise become exhausted. A few operators prefer to 
have an extra alarm feature built into the high pressure 
gage of the gas regulator which will alarm when the 
gas cylinder pressure drops to around 200 psi. 

Usually all the gas expansion space is provided above 
the oil in the main tank. In some instances because of 
shipping height limitation or other reasons, sufficient 
space in the main tank is provided for oil expansion only 
and an auxiliary gas expansion tank such as shown in 
Figure 2 is used. 

The average large gas-sealed power transformer will 


Figure 3— View shows low voltage side of 25,000-kva arc 
furnace transformer interior. 
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use one to two 200-cu ft cylinders of nitrogen gas 
annually. A gas leak is indicated if the gas usage is in 
excess of this amount when operating pressures do not 
reach the setting of the relief valve (5 or 7% psi). 

A common point of gas leakage is at the nitrogen gas 
cylinder valve stem. This is caused by failure of the 
operator to fully open the valve. The valve is provided 
with a back seat which effectively seals off the stem side 
of the valve against the 2000-psi cylinder pressure when 
the valve is fully opened. 

Arc-furnace transformers — The steel industry is the 
largest user of arc-furnace transformers such as illus- 
trated in Figures 2 and 3. This particular transformer is 
equipped with an automatic gas seal and is force cooled 
by pumping the oil through external oil to water heat 
exchangers. Most are furnace transformers are of the 
open-type (Figure 1A) and are water-cooled by copper 
cooling coils inside the tank. 

Previous discussion of open-type transformers in re- 
gards to oil maintenance and leak testing of cooling 
coils apply to open-type, water cooled arc-furnace 
transformers. The practice of some operators of letting 
cooling water run when the transformer is out of service 
may be satisfactory to prevent freezing in winter 
months. However, there may be certain periods during 
the year when the oil and interior of an idle transformer 
may be cooled sufficiently below the ambient tempera- 
ture to produce moisture condensation, and a conse- 
quent reduction in dielectric strength. 

Referring to Figure 3 it can be seen that the low 
voltage circuit of a furnace transformer is composed of 
several paralleled windings. It is therefore important 
that the furnace bus connections which connect these 
windings in parallel, be of the best contact possible and 
that clamping pressure on the bus assembly be main- 
tained. Loss of proper contact can result in a few of the 
several paralleled windings carrying the current and 
failing from overheating. 

Because the voltage to an arc-furnace is only a few 
hundred volts, it is very easy to neglect cleaning of the 
insulation between buses at the connection to the trans- 
former. Failures have occurred at this point. In making 
up the bus connections it is advisable to interpose one 
thickness of insulation in the center of each assembly 
1 to 2 in. larger in outside dimensions than the remain- 
der. This will provide a vertical surface for extra creep- 
age distance and on which the mill dust cannot be 
deposited directly. 

Most furnace transformers are equipped with motor 
operated tap-changers. The motor drive control is elec- 
trically interlocked, and in some cases mechanically 
interlocked in addition, to prevent operation when the 
high voltage side circuit breaker is closed. At least 
monthly checks of the control is recommended. The 
control devices must be kept clean and all contact 
making parts must be in first class condition. A sug- 
gested operational check would be as follows: the high 
voltage backup circuit breaker first should be opened 
to deenergize the circuit. The furnace circuit breaker 
then should be closed and various furnace operator 
short-cuts tried to see if the control can be made to 
malfunction with the breaker closed. Operation of the 
tap-changers with the transformer energized can result 
not only in tap-changer failure, but also serious damage 
to the transformer windings. 
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NON-INFLAMMABLE INSULATING 
LIQUID TRANSFORMERS 


Askarel is a non-inflammable insulating liquid used 
in place of mineral oil in transformers that are installed 
indoors or in hazardous locations. Askarel immersed 
transformers are of the sealed construction without 
pressure and vacuum relief valves. With a few excep- 
tions the same attention should be given their mainte- 
nance as oil-immersed transformers. Since the liquid is 
heavier than water, moisture and impurities tending to 
affect dielectric strength will in general, be at the top 
of the liquid. Therefore, samples should be drawn from 
the sampling valve provided near the surface. Should 
the dielectric strength fall to 25 kv or lower it should be 
restored by filtration to 30 kv or higher. Filtration 
should draw the liquid from the top and return at the 
bottom of the tank since free-water and most of the 
sediment will be at the top. 

Insulation resistance or insulation power factor tests 
do not have too much significance in checking the con- 
dition of askarel-immersed transformers. The material 
has a greater solvent action than oil on the selected 
organic insulating and construction material in the 
transformer. In fact certain materials used in oil cannot 
be used in askarel. The minute amount of solubles from 
the construction materials tends to increase the power 
factor and decrease the resistivity with no affect on 
dielectric strength. This in turn increases the power- 
factor and decreases the insulation resistance of the 
overall transformer. 

Since 1944 a trace of tin tetraphenyl has been added 
to askarel to act as a scavenger for free hydrogen- 
chloride gas should any be present because of a failure. 
Under extreme cold conditions, some of this tin tetra- 
phenyl! may float on the surface as a milky-white crystal- 
line material. This is not detrimental and should not be 
construed as the presence of moisture. The material 
will re-dissolve on rising temperature. 

Askarel may be handled in the same manner as oil 
with the following exceptions. Continued exposure may 
produce local skin irritation. Cleanliness by workmen 
handling it is one safeguard against such effects. Ordi- 
nary medicinal washes will remove irritation caused by 
askarel contact with an open cut or skin abrasion. A 
drop of castor oil will neutralize irritation caused by 
contact of the liquid with the eyes. As with most vola- 
tile materials, exposure to concentrated vapors in an 
unventilated room should be avoided. Askarel must be 
handled in containers, pipes, all-metal hose, ete., that 
are free from oil, grease, pitch or other foreign mate- 
rials. Trichlor-tetrachlor benzene blend is the most 
satisfactory cleaning agent. This is the volatile constit- 
uent of the askarel and hence is non-inflammable. 
Naphtha may be used in an emergency, but necessary 
precautions must be taken against the fire and explosion 
hazard involved. It is desirable that all equipment used 
in storing and handling askarel be maintained for ex- 
clusive use with it, as it is extremely difficult to remove 
all traces of oil or other contaminants from equipment 
of this type. 

In the event of failure of an askarel transformer, it is 
recommended that the liquid level be raised sufficiently 
to cover the core and coils; the transformer promptly 
sealed from the atmosphere in any event and the 
manufacturer consulted immediately on the procedure 
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to follow. Should it not be desired to field reclaim arced 
or contaminated askarel, negotiations for reclamation 
may be directed to the manufacturer. 


MINOR REPAIRS 


Locating leaks — Insulating liquid leaks tend to stain 
such large areas of the transformer that the exact point 
of leakage is not always apparent. The questionable 
areas should first be washed with petroleum spirits, 
naphtha or non-leaded gasoline. The area should then 
be covered with chalk, cement dust or white wash. The 
point of leakage will show as a dark spot. 

When the leak is in the gas space above the oil it 
may be located by raising the nitrogen gas pressure to 
3 psi and observing for bubbles when a solution of 
equal parts of liquid soap and water is applied to sus- 
pected areas. One method of applying the soap solution 
is with an oil squirt can. 

The halogen leak detector is an effective means of 
locating gas leaks. One-half per cent to two per cent by 
volume of the halogen gases sulfur hexafluoride or freon 
No. 12, is introduced as a tracer into the transformer 
gas space. Nitrogen is added to about 3 psi. One and 
one-half per cent by volume of the tracer will raise the 
total pressure about 0.3 psi. 

The probe of the detector is passed over suspected 
areas. A signal is given by the detector when the halogen 
gas is encountered at the point of leakage. 

Repairing leaks — When repairing leaks by welding, 
brazing or soldering, fire extinguishers of the carbon 
dioxide or carbon tetrachloride type should be kept 
handy. An inert atmosphere of nitrogen gas should be 
maintained inside the transformer if the leaks to be 
repaired are above the oil level. If the leak is three or 
more inches below the oil level, special precautions are 
usually unnecessary because of the cooling effect of the 
oil in contact with the metal. Because of this cooling 
effect it is practically impossible to gas weld or braze 
below the liquid level. Are welding is recommended. 

A problem in repairing leaks below the oil level is 
stopping the outward flow of oil during the are welding. 
In some instances the oil flow may be stopped by peen- 
ing. A vacuum sufficient to overcome the oil head is a 
successful method of stopping outward oil flow. Vacuum 
may be obtained with a small portable pump or, as one 
resourceful person did, by connecting the gas space of 
the transformer to the intake manifold of an idling 
automobile engine. Care should be taken to apply only 
enough vacuum to overcome the oil head. Excessive 
vacuum may damage the tank. The pounds of vacuum 
required can be determined by dividing the oil head in 
inches by 31. Outward flow of oil at a leak also can be 
stopped by tightly sealing the top of the transformer 
and draining oil from the bottom until flow at the leak 
ceases. 

Gasketing — All our modern power transformers are 
gasketed with nitrile rubber which is suitable for either 
oil or askarel. Positive stops or grooves are provided to 
limit the compression to two-thirds the original thick- 
ness, 1.e., 94 in. thick gaskets are compressed to '4 in. 
thickness. The material requires no compound to effect 
a seal and the gaskets are re-usable following opening 
of mating parts. 

In re-using nitrile gaskets following opening of doors, 
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manholes, ete., it should be made certain that oil 
spilled on the outside of the gasket in grooves, between 
strip stops and the gasket or in tapped holes is removed. 
Oil retained in these locations will stain a large area 
and give a false indication of a leak. Nitrile rubber also 
is used as stuffing for radiator valve stems and shaft 
seals on load ratio control. 

Nitrile rubber gaskets are not readily adaptable to 
old transformers designed for composition cork gaskets. 
A higher compressive force is required for which exist- 
ing bolt spacing may not be adequate. Flatter and 
smoother surfaces are also required. 

The effectiveness of composition cork and cork and 
synthetic (corprene) gaskets seals is wholly dependent 
on their being properly treated with compound. The 
actual seal is the skin of compound between the mating 
parts across the inner edge of the gasket. 

Each manufacturer has its recommended cork gasket 
compound. 

After the cork or corprene gaskets have been cut and 
fitted and joints searfed 5:1, the pieces should be en- 
tirely coated with compound and allowed to dry. A 
coat of compound also should be applied to the mating 
parts and allowed to dry. 

The next step is to apply a coat of compound to the 
largest of the mating parts and a coat to the side of the 
gasket to be placed against this part. When the com- 
pound has dried so that it will not adhere to the fingers, 
assemble the gasket to the coated part. Make up the 
scarfed joints at this time and weight or clamp the 
gaskets for at least 30 minutes. A coat of compound 
should then be applied to all exposed surfaces of the 
gasket making certain that the inner edge is well coated. 
The other mating surface also should be coated. When 
the compound is tacky, assemble the mating parts. 

The joint should be tightened in small increments 
going over the bolts several times to compress the gasket 
as indicated in the table below. Allow two to six hours 
to elapse between the first and second tightenings and 
keep the insulating liquid away from joint until the 
final tightening. 

Cork gasket compressions in fractions of original 
thickness should be: 


Soft cork Hard cork 
First tightening | V4 24 
Second tightening lk ly 


Cleaning cooling coils — Nearly all cooling water will, 
in time, form scale or sediment in cooling coils of water- 
cooled transformers. This condition is indicated by an 
increase in oil temperature and a decrease in water flow 
(load conditions and water pressure remaining the 
same). Before attempting cleaning, it should be assured 
that there are no leaks in the coils. 

Scale and sediment can be removed from the cooling 
coils without taking the coils out of the tank. The inlet 
and outlet water piping should be disconnected and 
these joints temporarily piped to a point several feet 
away from the transformer where the coils can be filled 
and emptied safely. Special care should be taken to 
prevent entry of cleaning solution, water or dirt into 
the transformer. 

After draining all the water from the cooling coils, 
they should be pumped full of 1.10 specific gravity 
hydrochloric acid solution. (Equal parts of commer- 
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cially pure concentrated hydrochloric acid and water 
will give this specific gravity.) The chemical action 
which takes place when the acid enters the coils often 
forces acid, sediment, etc., from both ends of the coils. 
Therefore, it is advisable to leave one end of each coil 
partially open to prevent abnormal pressure. 

After the solution has been in the coils about an 
hour, it should be drained and the coils flushed thor- 
oughly with clean water. If all the scale is not removed, 
the operation should be repeated until the coil is clean, 
using a new solution each time. The number of times 
the process is repeated will depend on the condition of 
the coils. Usually one or two fillings will be sufficient. 

Following cleaning, the cooling coils should be air 
pressure tested as described previously. 

Painting — The durability of any paint finish de- 
pends largely on how well the surface has been prepared 
before paint is applied. If the condition of the trans- 
former tank is bad it is usually necessary to remove the 
paint entirely. 

There are three practical methods of preparing trans- 
former surfaces for refinishing in the field: 

1. Sandblasting does a thorough job of removing 
paint, rust and dirt. 

2. Wire brushing. Flexible shafts with wire brushes 
have been developed for the removal of flaky 
paint, scale and rust from almost any location on 
a transformer tank or accessory. 

3. Chemical removers. Paint removers, such as 
strong solvents or alkalis, will soften paint and 
aid in removal. This type of paint removal be- 
comes more difficult with the new synthetic baked 
finishes. 

After chemical remover has been used, the surface 
should be thoroughly cleaned and all waste material 
removed from around the transformers. 

If alkali cleaners are used, the surface should be 
thoroughly rinsed with clean water. This should be 
followed with a rinse of clean water containing one gram 
of potassium dichromate per gallon to neutralize the 
alkali and inhibit rust formation. When water is used 
in the cleaning operation, the tank should be dried 
quickly and completely. 

Where only partial cleaning of a transformer is neces- 
sary, sandblasting or chemical cleaning is not recom- 
mended because of possible damage to adjacent painted 
areas that are in good condition. Cleaning by mechan- 
ical means such as wire brushing, sandpapering or 
scraping is preferred. Edges of scraped areas should be 
bevelled by sandpapering. 

Weak solvents such as mineral spirits, turpentine 
substitutes or other petroleum thinners should be used 
for removal of oil and dirt. Strong solvents such as 
acetone, ketones, etc., should be avoided as they will 
affect the good paint. 

After cleaning by any of the above methods the sur- 
faces should be painted as quickly as possible. 

A primer coat and at least one finish coat of paint 
should be applied. Spraying is recommended for all 
accessible areas and flow painting for inaccessible areas. 
The melamine paints used on our modern power trans- 
formers have proven to be excellent. The orange primer 
acts cathodically on the steel to inhibit corrosion. The 
blue-grey finish paint also may be used inside oil- 
immersed transformer tanks. At least 72 hours air- 
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drying at 70 F is required before contact with oil, No 
paint should be used in contact with askarel. 


FAILURES 


Transformers have been needlessly damaged by re- 
closing several times on an initially minor internal 
failure. Each successive reclosure may add substantially 
to the amount of damage to be repaired. Internal failure 
should be suspected and the transformer checked 
before re-energizing if the transformer relayed out and 
no cause external to the transformer is apparent. All 
operating conditions at the time of the disturbance 
should be noted, such as load, tap position, tempera- 
tures and anything unusual. The following inspections 
and checking are suggested: 

1. Operation of the pressure-relief device, especially 

if some oil is discharged is indicative of internal 

arcing. 

2. Top and bottom oil samples should be taken, in- 
spected and tested. Discoloration by carbon is 
evidence of arcing. Low dielectric strength or 
presence of free water in the sample may give a 
clue to the cause of the trouble. 

Inspection of the interior through the manholes 
will also show whether or not the oil contains 
carbon. Presence of small bits of partially burned 
insulation on the upper horizontal surfaces is 
usually conclusive evidence of trouble. 


-_ 


When the above checks are not conclusive, or it is 
desired to locate the point of damage, the following 
checks may be made: 

1. Insulation resistance measurements may be used 
to determine which winding is involved should the 
failure be between windings or to ground and to 
check the continuity of each winding. Comparison 
of measurements with prior measurements on the 
same transformer or duplicate transformers also 
may be helpful. Insulation power-factor also may 
be used to check against prior readings or against 
duplicate transformers. 

A low-voltage ratio check on all tap positions in 
many instances will disclose the defective area of 
the transformer. If the transformer is three phase 
with the neutral available, each leg may be check- 
ed line to neutral, single-phase, and compared. 
3. Copper resistance measured with a low-reading 
bridge may disclose partial winding faults. Again 
the readings may be compared with prior measure- 
ments or those taken on a duplicate transformer. 

Three-phase transformers may be compared phase 

to phase. 


ws 


If there is any doubt whether a failure has occurred, 
the manufacturer should be consulted before re-ener- 
gizing the transformer. 

Most of the foregoing discussion on the maintenance 
and operation of power transformers is applicable to 
all users. The steel industry, however, occupies an un- 
enviable position among operators of electric apparatus 
where cleanliness of the exterior of power transformers 
is of equal importance to that of the interior. In the 
steel mill corrosive atmosphere containing magnetic 
and carbon particles, it is imperative that bushings, 
insulating surfaces and control devices be systematically 
cleaned to achieve power transformer service contin- 
uity. 
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Program 
of the 


American Iron and Steel Institute 


....in reviewing problems of iron and steel production, 


leading operators of the steel industry, at the sixty-second 


general meeting of the American Iron and Steel Institute 


held in New York City on May 26 and 27, 1954, presented a 


number of interesting papers... . special panels were held 


on quality control, stress corrosion, public relations, and 


industrial relations . . . . some of the papers are abstracted 


here.... 


“EXCERPTS FROM THE SCHWAB MEMORIAL 
LECTURE”’ 


By DR. MERVIN J. KELLY 
President, Bell Telephone Laboratories 


New York, N. Y. 


AAUTOMATION—the use of advanced electronic art 
to control manufacturing processes and to solve busi- 
ness problems—is probably the century’s greatest con- 
tribution to the reduction of man’s burden. 

Such automation through electronic digital systems 
will relieve man from the more routine and repetitive 
mental operations of the civilian economy. Clerical op- 


erations such as accounting, payroll, stock-keeping, 


production control, sales analyses, and market fore- 
casts, are areas where electronic automation will supply 
business with a new tool of large economic significance. 

The manufacture of radio and television sets can be 
programmed and made completely automatic by elec- 
tronic digital computer techniques, while complex 
chemical processes like those required to produce syn- 
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thetic materials can be placed under complete auto- 
matic control by similar electronic systems. 

The advantages automation brings to the civilian 
economy are rooted in scientific research and tech- 
nology applied originally to military devices. Modern 
anti-aircraft guns and guided missiles are controlled by 
electronic computers which gather information, assess 
it, and program a course of action for the weapons in 
fractions of a second. 

These automatic techniques were developed in the 
laboratories of industry, government and the univer- 
sities, under government sponsorship, at an accelerated 
tempo due to the demands of modern warfare. Business 
and industry can now apply them for the benefit of 
mankind in many routine and monotonous office and 
factory operations. 

There is probably no area of production where auto- 
mation through digital methods will not provide econ- 
omies. The completely automatic factory can, indeed, 
be foreseen. 

These advances in business, banking, merchandising 
and manufacturing areas will not come as a revolution 
of present methods but rather as a hard-earned, step- 
by-step evolution. 

Advancing the date of introduction into the civilian 
economy of new materials and new facilities is one of 
the most significant contributions that the military de- 
velopment programs make to the civilian area. The al- 
most unlimited financial support government can give 
to projects of great promise to the military, at the same 
time gives materials and facilities to industry years 
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earlier than would be possible under peacetime con- 
ditions. 

Atomic weaponry is another technical area where re- 
search for the military promises major contributions to 
civilian life. These contributions will be of greater sig- 
nificance to mankind than those of any other military 
research program. 

As knowledge of the atomic power reactor problems, 
technical and economic, has grown, hope for an ulti- 
mate economic role of atomic power in the civilian 
economy changed to confidence. Also the estimates of 
the time interval before economic application would be 
possible have become steadily less. A new source of 
energy essential to the life of a highly industrialized 
society will soon be available. It insures adequate power 
for mankind for many hundreds of years. 

It has been estimated that if all the economically 
recoverable uranium and thorium of the world were 
employed, they would provide an energy source ade- 
quate for world consumption for thirty centuries at 
present consumption rates. 


“SOME STATISTICAL METHODS USED IN 
STUDIES OF STEEL PLANT OPERATIONS” 


By A. P. WOODS 
Research Engineer 
Research Laboratories 
Armco Steel Corp. 
Middletown, Ohio 


AAMONG the many important groups of problems 
facing the management of a steel plant, there are two 
whose solution can be more closely approached by 
studies involving the use of statistical methods. These 
problems are: 
1. How to use the presently available plant equip- 
ment most efficiently. 
2. How to spend any money available for plant im- 
provement and expansion most effiectively. 


The studies necessary to solve these problems often 
require laboratory, pilot plant, or production plant ex- 
perimentation. The use of statistical methods increases 
both the amount and accuracy of the information ob- 
tainable from such experimentation. 

In any manufacturing process raw materials (e.g., 
iron ore, coal, steel scrap), after entering the plant, 
undergo a series of changes in various pieces of equip- 
ment (e.g., blast furnace, coke ovens, open hearth fur- 
nace, rolling mills) and finally leave the plant as a fin- 
ished product (e.g., steel coils and sheets) . At each step 
in the operation the condition of the equipment being 
used and the product being processed may be defined 
by a number of operating and product factors. These 
are of two kinds: 

1. Variables are factors whose location is known and 

whose magnitude is measured (e.g., rate of open 
hearth furnace fuel consumption in Btu/hr) . 
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2. Attributes are factors whose location is known but 
whose magnitude is not measured. 

In an investigation of a process attributes are defined 
by stating their location and studied by comparing 
them with other attributes serving the same purpose 
(e.g., comparing three different designs of open hearth 
fuel burners, comparing two different sources of the 
same raw material). The operating factors (those which 
define the equipment and its operation) differ from one 
another in the ease with which they may be controlled 
at a desired level by the operator. 

1. Some factors are under the control of the operator 
within the limits of the equipment or the supply 
available (e.g., the rate of fuel consumption) . 

2. Some factors can be made more controllable after 
the addition of more capital equipment (e.g., the 
rate of scrap charging into the open hearth fur- 
nace). 

3. Some factors are controllable only indirectly by 
controlling other operating factors (e.g., the pre- 
heat temperature of the combustion air entering 
the open hearth furnace chamber) . 


All product factors (those which define the condition 
of the product in or flowing through the equipment) are 
controlled indirectly (e.g., the chemical analysis of the 
steel produced). The assumption is made that varia- 
tions in the product factors are due to variations in the 
operating factors and in the raw materials entering the 
plant. 

The efficient use of the presently available plant 
equipment implies that the product factors are being 
controlled at a desired level that gives a maximum 
profit to the company while supplying satisfactory 
quality to the customer. A study of presently existing 
operations to learn what product and raw material fac- 
tors cause variations in production rate, quality and 
cost, and how these factors may be controlled gives 
management much of the information it needs to oper 
ate the plant efficiently. 

The effective spending of plant improvement and ex- 
pansion funds implies that customer needs for more 
product, better quality, lower prices or new products 
are being met in a way that will give maximum com- 
pany earnings for each equipment dollar spent. The 
following types of investigations will furnish some of 
the information management needs if effective spend- 
ing of funds is to occur. 

1. A study of presently existing operations to learn 
what equipment bottlenecks exist that would pre- 
vent improvement in production rate, quality or 
cost reductions should changes in operations be 
made. 

2. A study of the fundamentals of each piece of 

equipment to learn its most efficient design (e.g., 

model studies of open hearth furnaces involving 

dimensional analysis) . 

3. Trials of new processes or pieces of equipment to 
compare their performance with present opera- 
tions (e.g., the development of the continuous hot 
dip process for making galvanized steel coils to re- 
place the old hot dip sheet process) . 
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Development of new products and processes to 
make them (e.g., the development of grain orient- 
ed silicon steel for transformer cores) . 

5. A study of the chemical, physical or mechanical 
properties of products or processes to obtain a bet- 
ter description of the product or a law governing 
the process. This information is then used in in- 
vestigations of type 2, 3 and 4 mentioned above 
(e.g., the physical properties of steel, new analy- 
tical methods, and thermodynamic properties of 
elements, compounds and reactions) . 

There are two types of experimental procedures used 

in these investigations. 

The controlled experiment where all or most of the 
factors being studied are held close to pre-arrang- 
ed values. The effects of the various factors on the 
dependent variable being studied can be easily 
obtained by analysis of variance methods. 

2. The uncontrolled experiment where most of the 
factors being studied vary over a range of values. 
The data obtained must be analyzed by correla- 
tion methods. Simple or multiple correlation will 
show the average effects of the independent fac- 
tors, but the correlation methods must be modi- 
fied to show interaction. 

Interaction between two independent variables 
exists when the effect of one of them on quality, for 
example, changes when the level of the second in- 
dependent variable is changed (e.g., the effect of 
sulphur on the hot rollability of steel changes as 
the per cent manganese present decreases) . 


“SIGNIFICANCE OF MINOR ELEMENTS IN 
IRON-BEARING RAW MATERIALS FOR 
INTEGRATED STEEL PLANTS” 


By C. B. JACOBS 


Manager, Raw Materials Dept. 


J. F. ELLIOTT 

Assistant Superintendent 

Open Hearth and Blooming Mills Div. 
and 

M. TENENBAUM 

Assistant Superintendent 

Quality Control Dept. 

Inland Steel Co. 

Chicago, Ill. 


A AS has been shown, the basic ingredient for steel- 
making, iron ore, can contribute varying quantities of 
minor elements to the blast furnace and steelmaking 
process. See Table I. The net amount of each minor 
element contained in the final steel product will be the 
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sum of the amounts brought in by the iron ore and 
other primary raw materials, such as scrap, coke and 


limestone, minus the quantities removed in the slags, 


exhaust gases and dust. 


Figure 1 shows schematically the essentials of the 


customary flow sheet for an integrated steel plant. 


Indicated thereon are the various minor elements that 
generally may be encountered in the raw materials. 
Also shown are those elements which migrate in part or 
wholly to the waste products, gas, dust, and slag, and 
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Figure 1— Chart shows flow of minor elements in inte- 
grated steelmaking operations. 


those which may pass partially or wholly into the metal- 
lic phase and ultimately will be found in the steel 
product. 

The underlying consideration controlling whether or 
not an element in the raw materials will ultimately be 
present in the refined steel is the oxygen level main- 
tained in the reaction zone of each process. 


FACTORS CONTROLLING BEHAVIOR 
OF MINOR ELEMENTS 


In both the blast furnace and the open hearth, the 
metal bath is the carrier for all elements which ulti- 


Figure 2 — Charts show that recovery of minor elements in 
steelmaking depend upon stability of oxides. 
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TABLE | 


Summary of Elements Found in Iron Ores Used 
by the American Iron and Steel Industry 


Analyses, weight per cent 


Source Fe P sSsi0, AIO; Mn S$ CaO MgO Ti Vv Cr In = Mo As Pb Sn Co Ni Cu 
Cuyuna 55.83 0.367 2482 4.60 1292 0.093 0.84 0.35 0.090 0.009 0.019 0.006 0.005 0.006 0.002 0.011 
32.75 0.104 10.61 094 047 0.008 015 0.07 0.005 * . , . . 
Gogebic 59.93 0.112 17.48 3.41 1.53 0.040 056 0.70 0.040 0.10 0.10 0.002 0.10 0.10 0.10 0.10 
52.57 0.043 4.50 1.51 0.21 0.005 0.24 0.15 0.035 0.005 0.01 * 0.003 0.01 0.002 0.008 
Marquette 61.57 0.180 44.98 466 246 0.210 0.93 1.53 0.325 0.020 0.010 0.005 0.005 0.006 * 2 * | 0.006 0.012 
37.13 0.014 593 059 0.06 0.008 0.28 0.16 0.03 0.004 0.001 0.002 0.0018 0.002 * ‘ * | 0.002 0.006 
Menominee 59.60 0.465 44.57 3.97 5.69 0.259 1.49 4.20 0.235 0.035 0.015 0.041 0.004 0014 * : * 0.020 0.025 
37.11 0.015 4.33, 089 0.05 0.006, 0.24 0.18 0.065 0.016 0.002 0.012 0.0012 0005 * : * 0,009 0.007 
Mesaba 63.20 0.118 21.68 11.48 | 5.48 (0.073, 0.72 0.21 | 0.21 | 0.010 0.018 0.007 0.005 0.008 * * (0.005 0.019 
49.07 | 0.028 3.18 045 0.07 0.005 0.09 007 0.008 * . ” . 
Vermilion "62.06 0.110 10.65 489 0.15 0.080, 1.10 081 0.07 | 0.10 0.10 (0.01 (0.01 010 0.01 0.01 0.01 0.10 0.10 
55.34 0.060, 490) 222 0.07 0.034 0.17 (0.18 | * | 0.01 | 0.01 * 0.01 ; , * | 0.01 | 0.01 
i | | | 
Steep Rock... 60.69 | 0.033 10.35 236 | 0.28 (3.60 0.23 0.22 0.30 | 0.012 0.072 0.007 0.004 0.03 0.10 0.02 0.10 
50.80 0.019 297 0.98 0.10 | 0.016 0.08 0.04 0.01 | 0.006 0.013 * . . ° . 
Michipicoten .| 51.54 | 0.027 11.79 2.91 | 2.90 0.098| 3.02 8.40 | 0.075 | 0.009 0.004 | 0.010 0.003 0.024 * (0.075 * | 0.004 | 0.025 
49.31 0.016 9.81, 1.69 | 2.79 2.98 | 7.46 | 0.056 | 0.005 | 0.001 0.005, * (0020 * . * | 0,002 | 0.005 
New York State | 66.20 | 0.183 7.93) 4.48 | 0.32 | 0.034 | 0.92 | 0.39 | 2.59 | 0.056 | 0.020 0.010 | 0.005 | 0.0005) — 0.002 0.012 | 0.014 
(Sinter) . 59.40 | 0.010 4.17) 1.39 0.10 | 0.007) 0.31 | 0.22 (0.32 0.012 0.010 0.002 0.002 — 0.008 0.003 
Eastern Penna. | | 
(Cornwall)... 62.83 0.005, 5.10 1.62 | 0.072 0.031 1.40 | 1.60 | 0.08 | 0.011 | 0.013 _— = - | 0.013 | 0.021 
Texas | | | | | | | | 
(Lone Star). | 47.52 | 0.18 | 15.34, 6.90 | 0.32 (0.10 | 0.15 | 0.030 | 0.026 | 0.032 | 0.020 0.004 | 0.013 - 0.008 0.004 
| 
California =| ne ee 
(Eagle Mt.) | 55.00 | 0.080 | 11.00, 1.60 0.08 0.40 | 1.80 | 3.50 | 0.13 | 0.003 0.005 0.001 | 0.005 0.003’ 0.020 0.005 | 0.05 
| | | | | 
Wyoming | | | | | | 
Sunrise) 52.40 0.090 12.68 | 0.751| 0.09 | 0.036 1.25 | 0.36 | 0.07 | 0.020 | 0.013 0.058 0.004 0.011 | — - 0,002 0.046 0.005 
| | | | | | 
Utah 57.81 | 0.310) 4.29 1.17 | 0.06 | 0.070) — = =| — ae = 0.019 — — | — | 0,005 | 0.014 
Tenn. C & 1 
(Red Ore) . | 37.70 | 0.32 | 15.50, 3.00 | 0.15 | 0.030 13.35 | 0.60 | 0.080 0.018 0.002 | 0.001 | 0.001 0.006 0.001 0.001) 0.003 | 0.004 
Tenn. Copper | | | 
Co. (Sinter) | 69.00 | 0.005 1.50, 045 | 0.10 (0.07 | 010 060 — (0.008; — 020 0.01 0.05 0.01 0.12 
| | | | 
Venezuelan. | 64.85 (0.13 0.98) 245 | 0.10 | 0.043 0.017 0.084/ 0.20 | 0.006 | 0.009 ° ; 0.003 
63.00 0.05 | 0.80 180 | 0.08 0.020, * * | 0.09 . 
Chile (Tofo) . _ 60.30 | 0.042, 7.49 1.76 | 0.09 0.021; 1.41 200 (0.59 0.28 | 0.008 0.015 0.010 
Labrador 58.00 0.058, 8.40| 0.84 | 1.30 | 0.012, 0.17 | — | 0.005 0.001 0.008 0.001 0.001 0.005 
Brazilian 
(Itabira) 68.50 0.035 0.39 0.76 | 0.05 0.008 0.01 0.03 0.014 0.008 0.005 0.004 0.006 0.018 
Swedish 
(Kiruna) 66.35 0.485 1.97 0.50 0.11 0.006 224 0.94 0.040 0.07 — 0.010 0.022 0.009 0.004 
Liberian 
(Bumi Hill) . 69.50 0.055 0.11 019 016 0.011 0.03 0.15 0.04 0.012 0.002 0.003 0.002 0.004 


None. * Trace. 


mately may be in the refined steel. The presence of an 


element in the bath will be governed largely by whether 


it is wholly, partially or not at all oxidized into the slag, 
waste gases or dust. 

Whether an element is lost as the oxide or reduced 
and recovered in the steel is governed primarily by 
four factors: 

1. Relative oxygen level of the process. 

2. Intrinsic stability of the oxide. 
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Paired figures show range of concentration found in samples from the range. 


< 


3. Chemical behavior of elements in bath. 

4. Chemical behavior of the oxide in the slag. 

The relative oxide stabilities of elements are shown 
on Figure 2 by several symbols; an open triangle indi- 
cates that the element is wholly removed in both the 
blast furnace and steelmaking processes, an open tri- 
angle containing the letter “B”’ shows that an element 
is reduced into the metal in the blast furnace but that 
it is not recovered at all in refined steel in the steel- 
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making furnaces, a square containing the letters “SB” 
denotes an element which is partially reduced into the 
metal baths of both the blast furnace and steelmaking 
furnaces, and a filled circle shows that all of the element 
in the various raw materials in the steelmaking system 
will be present in the refined steel, that is to say, 
recovery is 100 per cent. It is evident where partial 
recovery is experienced, that adjustments in slag 
basicity (or acidity), temperature, and the weight ratio 
of slag to metal may have some influence in the recovery 
of an element. 


At this point, it is to be noted that theoretically no 
element can be completely removed from the system 
or completely recovered in the metal. 


To summarize, the iron bearing raw materials being 
used in integrated steel plants introduce many elements 
into the steelmaking system other than those which 
are ordinarily considered in establishing marker values. 
See Table 1. Some of these elements are eliminated in 
steelmaking while others carry through as residual ele- 
ments in the finished steel product. Included in this 
latter group are copper, nickel, cobalt, tin, molybdenum, 
tungsten, sulphur, phosphorus, arsenic, manganese and 
chromium. It would not be realistic to try to set up 
rigid limits for the tolerable level for each of these 
residual elements. Actually, the tolerable limit for any 
residual element is determined by the products being 
made at a given steel plant and the relative levels of 
all elements in the total raw material supply. 


The effect on product properties is an important 
factor limiting the level of any residual element that 
can be tolerated in a given steel plant. It is important 
that this limit be set below the point where product 
performance is adversely affected. Since hot working 
properties and finished product ductility are common 
requirements of all steel products, the percentage of any 
element that can be tolerated would be regulated by 
the effect on these properties. Accordingly, it may be 
concluded that raw materials introducing significant 
percentages of any elements that have a detrimental 
effect on these properties would be limited in their 
acceptance. 

Integrated plants generally make steel for a wide 
variety of products and applications. Few such plants 
are designed so that specific smelting facilities can be 
allocated to produce the iron needed for the manufac- 
ture of a single final product in order to control some 
minor elements that may persist through the steel- 
making system. Thus, even though it might seem 
advantageous to use an ore containing elements that 
are unique to a few selected applications, the loss in 
flexibility, the lack of uniformity of operations, and the 
contamination of other products generally militates 
against such a procedure. As a result, each plant must 
establish its own limits based on the lowest maximum 
levels that can be tolerated in any of its major products. 
It has been shown that reasonable levels of minor ele- 
ments are being met by the existing sources of raw 
materials. However, the levels that can be tolerated in 
many plants meeting rigid specifications are so low that 
serious consideration must be given to the minor ele- 
ment content of any new raw material before it can be 
accepted for use in integrated steel plants. 
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“CONSIDERATION OF HEATING, ROLLING 
AND ANNEALING AS FACTORS IN THE 
CONTROL OF QUALITY OF COLD ROLL- 
ED SHEETS” 


By HUBERT C. SMITH 
Vice President 
Quality and Research 
Great Lakes Steel Corp. 


Ecorse, Detroit, Mich. 


A IT is believed that every good blooming mill super- 
intendent has at some time complained about poor in- 
gots coming to him to be heated and rolled. Similarly, 
hot mill superintendents believe that a better slab 
would permit them to roll a better hot band. Cold mill 
supervision knows that inferior hot bands result in in- 
ferior cold rolled sheets. How vociferous the complaint 
is a matter of individuality. The very self evident point 
is this—in the flow of raw materials into the blast fur- 
nace and hot metal and scrap to the open hearth, a good 
ingot must result. 

Soaking pit heating may be an operation which can 
be counted on to contribute everything possible and 
never be harmful. The first requisite in obtaining such 
a safety factor is adequate capacity, then knowledge 
of how to do the job properly and lastly the sense of 
responsibility to see that the job is done. In summary, 
for proper heating are needed both adequate capacity 
and personnel. Control instruments are valuable. There 
is no substitute, however, for a blanket of scale which 
sheds readily, and uniformity of heat at the right tem- 
perature to permit rolling with a minimum of breaks— 
a minimum which should be zero. 

Shape, gage, surface, scale condition and metallo- 
graphic structure are all controllable to a greater or 
lesser degree on today’s continuous hot mills, depending 
upon individual installations, skill, instrumentation 
and the recognition of what is needed in a hot band to 
be converted into cold rolled sheets. Finishing and coil- 
ing temperatures are serious factors in producing an end 
product which is drawn severely into a stamping, as are 
scarcely discernible defects such as rolled-in scale or 
scratches. There are 231 table rollers which must be 
maintained so that they all turn freely. High pressure 
sprays must properly cover the entire surface of the 
partially rolled band or scale streaks result. Any varia- 
tion in gage from front to back of the band means an 
abrupt change in gage in the welded coil at the weld. 
Cooling sprays affect the hardness of the hot band as 
well as subsequent pickling. 

Quality factors in tandem mill rolling are generally 
dependent upon skill and instrumentation. Such factors 
as the amount of cold reduction are generally stand- 
ardized. In our practice we specify 60 to 65 per cent 
cold reduction for rimming steel and 38 to 45 per cent 
for aluminum killed. Most of the reduction is effected 
in the first stand. The work rolls in the last stand are 
blasted so as to produce a dull surface. This dull sur- 
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face is helpful in avoiding the sticking or welding to- 
gether of adjacent layers in annealing and is desirable 
when drawing stampings in dies. 

Most annealing of cold rolled sheets, both cut lengths 
and coils, is performed in radiant tube furnaces. The 
product is protected by an atmosphere which is slightly 
reducing in character. Heat transfer is increased by 
fans in some installations. 

Pyrometric control is most important in achieving 
softness and ductility while avoiding grain coarseness 
and sticking or welding of adjacent layers. Thermo- 
couples are placed strategically so that the more rapidly 
heated areas are not permitted to exceed the prescribed 
temperature. 

Cold rolling is a delicate operation requiring great 
skill. The extension of rimming steel sheets of drawing 
quality is generally from 0.6 to 1.3 per cent. Aluminum 
killed steel may be cold rolled as little as 0.2 per cent. 
The nature of the product being so subject to fluting 
before being skin rolled, requires care in handling from 
the lift or reel to the mill. The mill must be shaped to 
suit the shape of the annealed product, otherwise irreg- 
ular yield and flow will result in defective “breaks.” 

An inspector of cold rolled sheets must necessarily 
discern those visible factors which detract from the 
usefulness of the product. 

Pipe or central lamination may not be visible to the 
mill inspector. Deformation will disclose this discon- 
tinuity of section. The origin of this defect is oxidation 
of a central ingot void, such oxidation preventing weld- 
ing in rolling. 

Ridges or ghost lines are peculiar defects which an in- 
spector can only see through deformation of the sheet. 
Ridges frequently have an underlying hard constituent 
which causes unequal flow, the resulting deformation 
showing up as a ridge in tension or a valley in compres- 
sion. We have to look to the steelmakers for the eli- 
mination of this defect. 

Scabs are caused by splash in pouring the ingot and 
may present a surface defect if not removed by scarfing 
from the slab. 

Slivers are the result of rolling any surface irregular- 
ity into a superficial layer impressed into the surface of 
the sheet. A scab may be extended into a sliver. Slivers 
are generally lineal in character. Ruptures in the sur- 
face of the slab, if not cleaned out by scarfing, will show 
up in the finished sheet as slivers, not necessarily lineal. 

Skin lamination is the result of entrapment of non- 
metallic material just under the skin of the ingot such 
that successive rolling operations thin out the external 
layer into a skin so thin that it is prone to rupture when 
rolled or drawn. 

Rolled-in-scale pits or pattern are visible in the form 
of isolated pits somewhat elongated or clusters of pits, 
or chevron in character either single or multiple. High 
pressure sprays operating at 1000 psi pressure are em- 
ployed to remove scale from the partially hot rolled 
product. Any scale adhering to the surface causes un- 
even flow of metal at the roll contact. 

Rolled over scratches may have their origin in the 
hot mill, on the hot mill run-out table or in the pickling 
line, including coiling after pickling. 

Pits occur whenever any extraneous matter comes 
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between the surface of the product and any roll which 
exerts sufficient pressure to cause an impression. 
Sources of pits are scale, welder flash, broken edges or 
surface defects from which particles detach themselves, 
or dirt from above or below, or the previous operation. 
These defects are most prevalent at coil ends. 

Sticker breaks result when adjacent layers stick or 
weld together at one spot and may be torn apart. 
Breaks from too sharp bending usually result. 

Handling breaks occur in sheets as a result of too 
sharp bending of the dead soft sheet as it is fed into the 
cold mill. Inclined tables and skillful feeders make it 
possible to eliminate this defect. 

Pinchers and spreaders are breaks which result from 
either improper shape being fed into the cold rolls or 
rolling on improperly shaped mills. 

Discoloration is generally caused by improper sealing 
of the annealing cover, but may also result from im- 
proper enveloping gas (DX gas) in which too much 
oxygen or carbon dioxide is present. Discoloration may 
also result from improper pickling or incomplete scrub 
bing after pickling. 

Dimensions are checked many times in the course of 
processing cold rolled sheets. An inspector makes a final 
check before shipment, of gage, width, and in the case 
of cut lengths, both the cold roller and inspector make 
a final check. 

Mechanical properties are studied by sampling the 
finished product and testing for hardness, generally by 
Rockwell B scale, ductility by Olsen cupping, vield 
strength and tensile strength by pulling apart measured 
cross section parallel edged specimens under measured 
loads, and measuring the elongation and the vield point 
elongation as an indication of stretcher straining. In the 
case of aluminum killed, we tensile test at room tem 
perature and 420 F and compare the properties as a 
measure of stability. 

Metallographic structure is studied microscopically 
at 100 magnifications and higher as required to deter- 
mine grain size, structure and cleanliness. 

With most careful workmanship manv sources of de 
fects are not completely eliminated. In fact, any slight 
deviation from perfect workmanship in steelmaking, 
heating, rolling, scarfing, annealing or handling takes 
its toll in rejects which vary generally between 3 and 
15 per cent. Fortunately many defects, though visible, 
are so light in character as to be corrected by metal 
finishing. A reasonable amount of such work is part of 
the contract since sheets are seldom sold as primes only 
and coils never. 


“STRESS CORROSION IN STAINLESS STEEL”’ 


By R. A. LINCOLN 
Chief Metallurgist 
Allegheny Ludium Steel Corp. 


Brackenridge, Pa. 


AFEW metals or alloys are immune to stress corrosion. 
Brass season cracks. Tough steel boiler plate can crack 
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in service without apparent ductility, and is said to be 
suffering from caustic embrittlement. Commercial pro- 
duction and use of some aluminum alloys require con- 
trol of susceptibility to stress corrosion. Expensive fail- 
ures of stainless steel equipment have been traced to it. 

In stainless steel, the term stress corrosion is often 
used in a highly restricted sense and refers only to rela- 
tively small part of the influence of stress on corros‘on. 
This restricted usage refers to localized transcrystalline 
cracking and is often found to occur in corrosive condi- 
tions which produce either relatively mild general cor- 
rosion or no corrosion at all in the absence of stress. 
There are instances of stress corrosion cracking where 
the evidence of general corrosion is absent to such an 
extent that one might even question whether corrosion 
was actually involved in the failure. All records of stress 
corrosion cracking in service indicate that it is asso- 
ciated with tensile stresses acting at the surface. These 
may be residual stresses produced during manufacture, 
and the magnitude of these stresses necessary to pro- 
duce failure is dependent upon service conditions such 
as temperature and concentration of the corrosive 
media. The author is not aware of any reported cases of 
stress corrosion where compressive stresses were the 
principal surface stresses. 

The length of time necessary for stress corrosion 
cracks to form varies widely. For example, a glucose 
solution took 14 years to produce stress corrosion cracks 
in stainless steel, while a boiling concentrated aqueous 
solution of magnesium chloride will produce stress cor- 
rosion cracks in a few hours. 

In discussing the general theory of stress corrosion, 
two conditions are necessary. There must exist in the 
metal a susceptibility to selective corrosion along con- 
tinuous paths, and there must exist a condition of high 
stress acting in a direction tending to pull the metal 
apart along these continuous paths. 


“STRESS CORROSION IN HIGH TENSILE 
WIRE” 


By W. O. EVERLING 
Director of Research 
American Steel and Wire Div. 
United States Steel Corp. 
Cleveland, Ohio 


ATHIS investigation has to do with the use of high 
carbon wire, with tensile strengths of approximately 
200,000 psi and over, as a structural material working 
constantly at stresses in excess of 100,000 psi, particu- 
larly in pre-stressed concrete. In pre-stressed concrete 
—ias in the case of its older sister, reinforced concrete— 
steel is intended to supply the necessary tensile 
strength while the concrete serves a dual function: 
namely, to absorb compression stresses and to protect 
the steel against corrosion. 

Since its birth in the 1920's there must have been 
built at least 1000 linear structures, ranging from fac- 
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tory buildings to bridges with free span lengths up to 
300 ft. To date, no single failure has been reported 
amongst any of these structures, regardless of cause. 
Certainly, there has been no evidence of stress cor- 
rosion. 

In the field of circular structures, we have knowledge 
of literally thousands of miles of pre-stressed concrete 
pipelines operating at relatively high pressures. Some 
of these lines have now been in use for nearly 20 years, 
and not a single failure has so far been reported on any 
of these older lines. However, in two of the more re- 
cently built lines of this type, failures were reported 
within approximately a year of their construction. Both 
lines involved the use of oil tempered wire instead of 
the previously used hard drawn wire, and an examina- 
tion of their failures showed unmistakable evidence of 
stress corrosion. A third failure of even more recent or- 
igin happened so soon after construction that some of 
the pipes could not even be placed into the ground. 
Again, the failure appeared to have been due to embrit- 
tling corrosion; this time, however, involving the use 
of hard drawn wire. 

We started our investigation immediately after the 
failure involving oil tempered wire, to determine 
whether or not there is a significant difference between 
the susceptibility of oil tempered wire and hard drawn 
wire. Such a difference could perhaps be suggested by 
the'r different response to hydrogen embrittlement. 
Also included in our investigation were the possible 
effects of initial surface corrosion, as well as mechanic- 
ally produced differences in surface conditions. Finally, 
we added a chloride solution to simulate the effect of 
marine exposure. 

The results of this investigation are summarized as 
follows: 

1. Within the limits of this investigation, high 
strength steel wire used as a construction material 
appears to be subject to stress corrosion failure 
only in the presence of nitrate solutions. 

2. In nitrate solution, oil tempered wire has been 
proven to be substantially more sensitive to stress 
corrosion than wire in the hard drawn state. 

3. Since all high strength steel wire used in pre- 
stressed concrete must be protected adequately 
against any type of corrosion, it follows that stress 
corrosion failure may be expected only in cases 
where such general protection breaks down. 


“OLD CHALLENGES IN STEEL’S PUBLIC RE- 
LATIONS” 


By EDWARD L. RYERSON 
Chairman, Executive Committee 
Inland Steel Co. 
Chicago, Ill. 
ATHE vast majority of American people, including 


steelworkers, seek the same things that management 
does, economically, socially, politically and in world 
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affairs. If the steel industry makes this clear, it will win 
increasing public support. 

The final test as to the effectiveness of any public 
relations program remains with the individual com- 
panies and their own management philosophy. The 
public attitude concerning the steel industry is deter- 
mined by their contacts with individual companies in 
their own communities. 

We are on trial today with a government leadership 
that has pledged itself to maintain a sound and free 
economy. The need of our help to guarantee its contin- 
ued existence is another reason for our enthusiastic 
support of a joint cooperative effort to maintain a 
favorable public opinion. 

The public relations of the steel industry are vastly 
improved over what they were. 

The industry was built with long and arduous hours 
of hard labor in advance of the development of modern 
mechanized operation. In the minds of many, this idea 
of the industry still prevails in spite of the fact that 
under existing conditions perhaps 95 per cent of all 
operations are completely mechanized and labor has 
advanced to such a high degree of skill that its principal 
function is control by management of machines—call- 
ing for brain in place of muscle. 

The program that the industry carried on over the 
entire period of years from 1946 to the present has 
created a different viewpoint in the public’s mind about 
the steel industry, and to a considerable degree about 
all private industry. 


“EXCERPTS FROM AN ADDRESS” 


By MAX D. HOWELL 
Executive Vice President 


American Iron and Steel Institute 


New York, N. Y. 


AIN recent months, the general economic situation in 
this country has been of foremost interest everywhere 
and the statistics of the Institute have been in great de- 
mand by people who wanted to draw their conclusions 
about the facts of the iron and steel industry. 

The adjustment from a war and semi-war economy 
to moderately lower production levels had long been 
expected by most thoughtful people. Sooner or later it 
was inevitable that the industrial economy, if it is to be 
the healthy, free economy which has made this country 
great, would have to get along without the artificial 
stimulus which the government had been administer- 
ing for many years. Unfortunately, many of our eco- 
nomic advisers seem to have forgotten that every crop 
is not a bumper crop and that there have been lean 
years and fat years since the recorded history of man 
began. 

When the decline first started, some writers and 
economists made much of the drop in the steel indus- 
try’s operating rate, without acknowledging that more 
steel can be made at 75 per cent of present capacity 
than at 90 per cent a few years ago. 
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On January 1, 1954, the Institute released annual 
steel capacity figures of 124,330,410 tons—an increase 
over the previous year’s capacity of 6,782,940 tons or 
nearly six per cent. This increase was largely the result 
of the completion of expansion programs started in 
1950-1951, some of which were initiated at that time at 
the request of the government in order to provide re- 
serve facilities which would be available in time of 
emergency. 

This increased capacity, coupled with a decline in the 
requirements for the defense program, created an un- 
realistic decline in the weekly operating rate for the in- 
dustry. In order to provide a more accurate presenta- 
tion of the actual production of steel on a weekly basis, 
the Institute started the issuance of a new index of 
ingot production. This index relates the output of the 
steel industry to the production of previous normal 
peacetime years, the period 1947-1949 equaling 100. 

Before the new index was announced, many people 
relied heavily upon the weekly steel operating rate as 
an economic indicator without realizing its limitations. 
They did not seem to realize that capacity operations 
in steel today produce a far greater tonnage than capac 
itv operations a few years ago. 

There has been no intention on our part to deprive 
people of the weekly steel operating rate. It has its 
uses. It is composed of two variables. The first variable 
is current production, which changes from week to 
week. The second is the annual capacity, which is com 
puted once a year. The operating rate is a true index of 
production only in the vear in which a given capacity is 
effective. It is, however, useful for showing the percent- 
age of utilization of existing steel facilities and the re- 
serve capacity available. We believe that people will 
intelligently utilize both the operating rate and the 
index when they understand their proper application 
to the steel industry’s problems. 

At one time, about 18 vears ago, the industry had 
been accused of having too much capacity. A few years 
later it was suggested that there was not enough capac- 
ity. Still later, in 1950, another enlargement of capacity 
was begun, about the time that the shooting started in 
Korea and not long after the government indicated a 
need for reserve capacity. Now it seems that capacity 
has a wide margin over current consumption. The re- 
serve margin was over 31,000,000 tons, based on opera 
tions during the early part of this year. This reserve 
capacity is being maintained because the industry is 
mindful of the government’s possible future defense 
needs. It is immediately available to meet an emer- 
gency, if and when it comes. 

In the first five months of this vear the steel industry 
of the United States will have produced about 36,700,- 
000 net tons of raw steel. That is close to six per cent 
higher than the average during 1947 to 1949. It is inter- 
esting to note that this amount of steel in five months 
is only 12 per cent less than Russia is believed to have 
made in all of last year. 

The steel industry’s employment is still high. Well 
over 600,000 people are being employed in iron and 
steel production. Wages are at the highest levels ever 
attained. There have been six wage rate increases in 
the postwar years. When allowance is made for the in- 
creases in retail prices, “real” hourly earnings of steel- 
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workers were up 34 per cent in January of this year as 
compared to 1939. 

Business is not bad when this basic industry’s pro- 
duction, employment, and wages are as high as at 
present. 

Today—the iron and steel industry is better equip- 
ped, better managed, and more efficient than at any 
time in its history. The American public ought never 
to lose sight of the fact that this country has the world’s 
strongest steel industry—an industry that will con- 
tinue to be one of the strong foundations for the indus- 
trial economy of our country, and an industry that has 
demonstrated its ability and willingness to provide the 
facilities and products as they are needed to meet the 
requirements of our ever expanding economy. 


“THE NEXT HEAT OF STEEL” 


By CLIFFORD F. HOOD 
President 
United States Steel Corp. 
Pittsburgh, Pa. 


AA fabulous new era for the American steel industry 
can be opened only if the profit system wins its present 
war for survival. The steel industry may be only in its 
infancy in the United States, judging from the possibili- 
ties seen by research and technology. In the past seven 
years alone, more than 33,000,000 tons of steelmaking 
capacity have been added to our facilities—more than 
was ever added in any like period. 

New sources and vast quantities of iron ore have 
been located and are being developed. The practical 
stage in mining and processing taconite has been 
reached. The industry is producing better steels and 
better products of steel. 

The biggest news of all is the fact that $5,500,000,000 
has been spent in achieving these gains. 

Research and technology are setting the stage now 
for steels of the future. 

Who knows when electricity developed in atomic 
power plants will make possible the reduction of iron 
ore by using hydrogen as the reducing agent rather 
than carbon? 

Who knows when automation will make possible 
greater efficiency in almost every step of the steelmak- 
ing procedure? 

Who knows when the miracles of electronics will give 
us control of unbelievable accuracy and the ultimate 
in quality production of steels of still unheard of poten- 
tialities? 

Among present objectives in research to improve 
steel, are the following: 

Higher strength without sacrificing ductility. 

Improved toughness of steel at low temperatures. 

Greater resistance to corrosion both in ordinary at- 
mospheres and in special environments. 

Improved formability, weldability and other special 
service characteristics. 
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To realize these goals, steelmen must prove them- 
selves experts not merely as metallurgists but as “men- 
tallurgists.” They must prove finally that private en- 
terprise can meet the challenges before it. They must 
speak for themselves, they have allowed others to speak 
for them too often in matters vital to the successful 
performance of their jobs. 

Affirmative action is necessary in employee relations. 
The employer is the natural leader of his employees 
and always will be despite academic beliefs and doc- 
trinaire teachings to the contrary. 

Employee attitudes are vital. In any competitive in- 
dustry, that company will be most successful which 
takes positive action to instill in the minds of its em- 
ployees such elements as self-reliance, optimism, inter- 
est and a high regard for their respective responsibil- 
ities. 

Local, state and national action is advocated to help 
win the battle of the century for private capitalism. 

This situation will be changed if management begins 
to call the hands of those who gamble with our eco- 
nomic and personal freedoms. 


“IMPORTANCE OF THE STEEL INDUSTRY” 


By ERNEST T. WEIR 
Chairman 
National Steel Corp. 
Pittsburgh, Pa. 


A THE steel industry is an essential part of the foun- 
dation—the substructure—on which our entire econ- 
omy is based. There is no substitute for its production. 
The industry must be prepared to supply whatever 
requirement may exist for its products currently. In 
addition, it must always be prepared to cover unpre- 
dictable increases in those requirements—up to and 
including the demands of national emergencies. This 
state of preparedness must include not only the pro- 
vision and maintenance of facilities for the making of 
sufficient raw steel and facilities for finishing that steel 
into the full range of products but also must provide 
complete assurance of a continuing supply of sufficient 
raw materials. 

This obligation of the steel industry to be con- 
stantly prepared is in the nature of a public trust. 
Management in the steel industry has so regarded it 
and has acted accordingly. There has never been a 
time when American progress has been held back be- 
cause this industry was short-sighted or over-cautious 
in its provision of sufficient raw materials, plants and 
facilities to meet the steel requirements of the country. 
The entire history of the industry has been one of con- 
tinuous expansion which, in most cases, has fully an- 
ticipated future needs. 

The only real steel shortage in my experience was 
the one that developed after the war . .. which was cer- 
tainly a highly abnormal condition. And in view of the 
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inventory situations of many steel consumers today 
there is a reasonable question that the shortage was 
ever quite as serious as it may have seemed during that 
period. 

The steel industry is important in another way that 
is not generally recognized. That is the contribution 
which the industry has made to the improvement of 
manufacturing methods and to end products of all 
sorts. Naturally, the buying public is interested in the 
final product. Usually, it does not see the steel in the 
product nor, beyond that, what steel has done to make 
the product possible. 

As we know, it has been the constant and successful 
aim of the industry to develop better and more versa- 
tile steel at the lowest possible cost. It is because of 
this, for instance, that the number of types of steel 
available to the automotive industry has increased 
from 11 in 1910 to 162 distinct types of steel in more 
than 1000 variations today. 

The steel industry recognizes its obligations to em- 
ployees. Its wage rates rank among the highest in all 
industry, as do its provisions for retirement, insurance 
and other employee benefits. No industry can claim a 
longer, more consistent or more successful program to 
improve safety and working conditions. Every effort 
is made to sustain employment on as steady a basis 
as possible. 

The steel industry recognizes its obligation to com- 
munities. Steel companies live as good citizens in the 
cities and towns in which they are represented. They 
actively support and participate in all worthwhile com- 
munity undertakings. 





In all of these respects the steel industry—and that 
really means its management—has conducted itself 
with an understanding and dependability that is ap- 
propriate to the basic importance of the industry. But 
there is one relationship—an extremely vital one—in 
which this industry has not perceived and met its obli- 
gation. That is the relationship of the steel industry 
to the investing public. 


The history of steel has never been good from an 
investment standpoint. The financial community and 
the investing public have always regarded the steel 
industry with doubt and misgiving as an investment. 
Consequently, we have paid a penalty. Steel securities 
have not been in demand. They have not sold at a fair 
market value. And they do not today even though 
they stand at levels somewhat higher than usual. 


I do not know of any other industry which is re- 
quired to have so much investment behind each unit 
of production as the steel industry. At present costs, 
the capital represented by the raw material reserves 
and the plant and facilities needed to produce a ton 
of steel in ingot form amounts to a minimum of $250. 


Last Thursday (May 19, 1954), taking the market 
price of the securities of the 10 largest steel companies 
in the hands of the public—common stock, preferred 
stock and bonds — would indicate that the average 
value placed by the public on each ton of steelmaking 
capacity in those companies was $53.02. That is roughly 
20 per cent of what it would cost—on a most conserva- 
tive basis—to replace that ton of capacity. 
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Now why should an industry which is indispensable 
and as stable as the Rock of Gibraltar from a physical 
standpoint be considered as a risk, a speculation from 
a financial standpoint? Why does the steel industry 
compare so unfavorably in this respect with most other 
major industries? Why are we in the big league as tech- 
nical operators and in the minor league as financial 
operators? The answer, of course, is that in the past 
the record of the steel industry as to earnings and the 
payment of dividends has been uncertain and sporadic. 

The National City Bank of New York has made a 
continuing study of earnings in manufacturing indus 
tries. The measure used in the study is earnings as a 
percentage of net worth. 


In the 26-year period from 1928 through 19538 the 
earnings of the steel industry were below the average 
for all manufacturing industry in every single year. In 
five years of this 26-year period the steel industry had 
a net loss. The average of all industry showed a loss 
figure in only one year—1932. The study included 43 
industries in the first six years of the period and 45 
industries in the remaining 20 years—all of the impor 
tant manufacturing industries in the country. In 1942, 
the steel industry was at absolute bottom in this group 
of industries. The highest it ever climbed to was 2Ist 
place from the top last year. In 13 of the 26 years, 
the steel industry never rose above sixth place from 
the bottom. What a record! 


This record shows conclusively that the old title of 
this industry—*‘Prince or Pauper”-—is highly inaccur- 
ate. We have been “paupers” often enough. But where 
do you find the “prince”? Not in a single year. In com- 
parison with manufacturing industry as a whole we 
certainly have never earned profits nor paid dividends 
that could be described as “princely.” And on the basis 
of this record, we can hardly blame the investor for 
having taken a dim view of our industry. 


Who or what should we blame? Can we blame con- 
ditions? And say that the steel industry has funda 
mental problems that are much more difficult than 
the problems of most other industries. But other indus- 
tries do have their serious problems and while ours 
may be somewhat more difficult they are not a good 
reason for the steel industry to be under average—to 
lag behind most other industries all the time. No, in 
our search for the reason for the poor earnings and 
poor dividends record I think that we should first take 
a good, long look at ourselves—the management of the 
companies in this industry. 


I am sure it is not news to you that others are now 
looking at us—and with a coldly appraising eye. They 
are the people who have responsibility for the invest- 
ment of funds and the people who have responsibility 
for advising the public on investments. They want to 
know if at long last we have learned anything from 
experience—if steel management now recognizes that 
an industry so essential as steel has an obligation to 
make fair earnings and pay fair dividends—not just in 
some years but on a dependable, regular basis. 





The steel industry is now in a period of trial. Steel 
management must demonstrate that it does recognize 
this obligation and also that it has the ability to carry 
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it out. It must do this because in the years immediately 
ahead the steel industry will be confronted with finan- 
cial requirements heavier than anything in previous 
experience. If the steel industry is to cover those re- 
quirements—and also remain a private industry—it 
will have to obtain a large part of the money it needs 
from the investing public. 

Let us consider the situation we face. 

The steel industry today has a steelmaking capacity 
in excess of 124,000,000 tons. We know from experience 
that this capacity will have to be replaced entirely 
within a period of about 30 years. I can see no indica- 
tion that costs are going to be any lower than they are 
now. On that basis—and most conservatively esti- 
mated—a minimum of $30,000,000,000 will be required 
just to replace the plants and facilities that comprise 
the present steel industry. In other words, it must be 
our job to find an average of $1,000,000,000 per year 
for this purpose ...or about $400,000,000 more per 
vear than the industry provided for depreciation and 
depletion in 1953. 

In addition to replacement, we will be confronted 
with the need to finance the expansion of steelmaking 
capacity. In view of the huge expansion in recent years 
and in view of the present operating rate, we may feel 
that extensive new construction should not be a prob- 
lem for some time to come. But, of course, it is an abso- 
lute certainty we will be increasing capacity again and 
probably not too far in the future. In the United States 
and in the world, population is steadily increasing and, 
in addition, the per capita consumption of steel is like- 
wise steadily increasing. I will not hazard a guess as to 
what vear will find that 124,000,000 tons of ingot steel 
are not enough, but when it comes the steel industry 
must be ready for it. 

Future expansion involves another problem—both 
physical and financial—that we must begin to meet 
now. That is the eternal problem of finding raw ma- 
terials—principally iron ore and coal. To an increasing 
extent this is becoming more difficult and more expen- 
sive. We can no longer depend on reserves near our 
operations. We must go farther and farther afield and, 
consequently, must pay higher costs for location, de- 
velopment and transportation. 

Raw materials impose a very heavy financial burden. 
The investment in them is very large and it represents 
capital locked up in the ground which can be recovered 
only over a long period of years. This is one of the un- 
usual problems to which I referred. Responsibility for 
raw materials is an essential difference between our 
industry and fabricating industries. Our finished prod- 
uct is the fabricator’s raw material. He needs to have 
on hand only an inventory in proportion to his current 
production. But we must find and maintain the raw 
materials to cover maximum demand not only in the 
near future but in the very remote future. 


When we add all of these factors together, we can 
come to only one conclusion. The steel industry is go- 
ing to need money and lots of it. The big question is 
where do we get it? Naturally, some of the money for 
both replacement and expansion must come from earn- 
ings. This, in itself, indicates the need for larger earn- 
ings on a steady basis. But it is obvious that the total 
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capital requirements of the steel industry simply can- 
not come out of earnings. There must be a large and 
continuing influx of new money and there is one source 
—and only one—to which we can look for it. That 
source is investment by the public through the pur- 
chase of steel company bonds and equities. 

Of course, this investment will not be forthcoming 
unless and until the public is assured that the steel 
industry has both the intention and the ability to make 
fair earnings and pay fair dividends on a continuing 
basis. This means a very definite change in the invest- 
ment public’s opinion of the industry. It is the obliga- 
tion of management in the steel industry—the man- 
agement of every steel company—to bring that change 
about. 

We know precisely the nature of our main difficulty. 
The steel industry is highly vulnerable to cyclical 
swings. No matter how great a decline may occur in 
the demand for steel, this industry must still carry the 
raw materials and facilities for 100 per cent operations. 
This is our obligation to steel consumers and to the 
country. 

The cost of this obligation must be shared by the 
consumers of steel. Its burden should not fall exclu- 
sively on investors in the steel industry—which is a 
fact that steel management has overlooked in the past. 
The true cost of producing steel includes the cost of 
providing and maintaining all steel facilities not just 
the part of those facilities that may be needed when 
steel requirements are below the capacity of the in- 
dustry. 

In the past, as I say, this true cost of production has 
not been adequately recognized by steel management. 
The cost of steel to consuming industries has not in- 
cluded this service factor of having the supply of steel 
available when and as it is needed. Nothing shows this 
more clearly than the comparison of the earnings of 
the steel industry with the earnings of other industries 
—all of which are more or less dependent on steel. 

What we now must get into our minds as steel man- 
agement is that these other industries are competitors— 
competitors for the favor of the investment public. We 
have to deliver a competitive product. In this case the 
product is comprised of earnings and dividends that 
compare in all respects with those of other industries 
in our class. And that means the most important in- 
dustries of this country. We know that if our physical 
product—our steel—is not competitive in quality, serv- 
ice and price we cannot hope to interest customers. In 
the same way, on the financial side, if our earnings and 
dividends are not comparable to those of other indus- 
tries we cannot hope to interest the investors. 

Now at this point there is something that I want to 
make very clear. What I have said might be inter- 
preted to mean that I am advocating that the investor 
be given a “break” at the expense of employees and the 
public. Nothing can be farther from the truth. Every 
building and facility in American industry today is 
there because investors put it there. 

In the private economy the investor who provides 
the machine is just as necessary as the employee who 
operates the machine. The investor renders an essential 
service to industry; he is fully entitled to fair compensa- 
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tion for that service. Our whole American experience 
proves that the interests of investors and employees 
and public are mutual, not opposed. Where investors 
find the best opportunity for a good return, employees 
also find the best opportunity for good and improving 
jobs and wages ...and the public finds the best and 
lowest cost products. 

In many respects the steel industry has a record of 
which it may be proud. Its treatment of the investor 
has been an unfortunate exception. The investor has 
been the forgotten man of our industry. He must not 
be any longer. 

I cannot over-emphasize the fact that it is the obli- 
gation of management—the management of every com- 
pany—to establish the steel industry as one that merits 
the confidence of the investor in every respect . . . be- 
cause a favorable investment attitude is absolutely 
essential to the future of our industry. We can develop 
investor confidence only by showing, now and in the 
future, that we—the management in the steel industry 
—will fully recognize the importance of the investor; 
that we will regard protection of the investor's interest 
as a definite management responsibility, and that it is 
our firm intention to carry out this responsibility by 
maintaining a clear record of fair earnings and fair 
dividends on a dependable basis. I urge, as strongly as 
I can, that from now on, proper consideration of the 

investor will be the policy of the steel industry. 


TABLE | 


Comparison of Net Earnings — tron and Steel and 
Other Manufacturing Industries 
1928 Through 1953 


Percentage of net profit to net worth) 


Number of 

Highest Average tron | Lowest —" with 

Year _indus- all and | indus- | Omer lower 
try indus- __ steel try ‘ae bee than 
tries the iron and 

steel industry 
1928 27.7 11.6 7.0 1.2 30 11 
1929 27.1 12.8 11.2 5.6 25 17 
1930 23.6 6.4 4.5 7.2 23 19 
1931 18.0 2.3 0.5 10.0 24 18 
1932 13.4 0.5 4.0 10.4 30 12 
1933 12.3 2.5 1.9 4.0 38 4 
1934 21.7 4.3 0.4 7.2 41 3 
1935 21.5 6.7 1.3 2.8 39 5 
1936 25.7 10.4 4.7 3.7 40 4 
1937 38.5 10.8 6.9 0.9 35 9 
1938 36.6 4.8 0.2 9.5 39 5 
1939 37.5 8.5 4.5 2.2 39 5 
1940 33.9 10.3 8.5 4.6 31 13 
1941 48.8 12.4 9.6 5.7 39 5 
1942 45.0 10.1 6.5 6.5 44 0 
1943 36.8 9.9 5.6 4.0 42 2 
1944 23.6 9.8 5.2 1.8 43 1 
1945 22.2 9.3 5.1 2.6 43 1 
1946 41.6 12.1 7.4 4.8 40 4 
1947 34.8 17.1 11.3 6.0 41 3 
1948 31.5 18.9 14.0 3.1 35 9 
1949 30.2 13.9 11.6 3.0 25 19 
1950 32.3 17.1 15.3 1.8 26 18 
1951 19.9 14.4 12.3 4.7 25 19 
1952 18.7 12.3 8.8 3.5 33 11 
1953 21.0 12.5 11.6 4.6 20 24 


Source: Study by the National City Bank of New York. 


IRON AND STEEL ENGINEER, AUGUST, 1954 


“THE IMPACT OF ECONOMIC TRENDS ON 
THE STEEL INDUSTRY”’ 


By MARTIN R. GAINSBRUGH 
Chief Economist 
National Industrial Conference Board 
Washington, D. C. 


A THE steel industry is now faced with a new chal- 
lenge—the challenge of utilizing its new and potent 
capacity and an evolving technology to serve the needs 
of the nation at peace. 

In our manufacturing economy, one in every eight 
jobs is created directly in the iron and steel industry. 
A somewhat larger percentage of all incomes paid out 
by manufacturing industries is generated through iron 
and steel production. 

In 1952, average hourly earnings of production 
workers (in blast furnaces, steel works, and rolling 
mills) have risen from $1.99 to $2.14 (March 1954), 
straight time hourly earnings from $1.94 to $2.11, and 
average weekly earnings have held around $79.50, de 
spite a sharp drop in average weekly hours (40.0 to 
$7.1). During this time there has been marked stability 
in the cost of living. (The Consumers’ Price Index stood 
at 113.5 in 1952, 114.6 in April 1954.) Matched against 
steel workers, who gained 15 cents in average hourly 
earnings, and 17 cents in straight time earnings, auto 
mobile workers received 9 cents and 10 cents, respect 
ively. 

Since the war, 10 per cent of manufacturing invest 
ment in new plant and equipment has been for the 
expansion or improvement of iron and steel capacity. 
In a world divided into hostile camps, our numbers 
count but little, while 124,000,000 tons of ingot capa 
city—about half of the world’s total—symbolizes the 
industrial potential that is a deterent to aggression. 

In a recent analysis of the inter-industry flow of 
goods and services, the iron and steel industry appeared 
as a significant purchaser for 74 of the 199 industries 
(not only of primary metals, petroleum and structural 
clay products, but of electric power and railroad ser 
ices); it appeared as a major seller to 135 of the 199 
industries. Furthermore, the industry is now putting 
its products directly into the house and the household, 
he said, thus becoming a consumer product as well as 
an industrial product. 

The three dimensions of the iron and steel industry 

the employment and incomes it creates, the invest- 
ment it undertakes and the central position it occupies 
both as a market for the output of other industries and 
as a supplier of material and products to other indus- 
tries—are a dramatic indication of its central impor- 
tance of the national economy. 

Adding up the plus and minus signs, the conclusion 
that emerges is one of economic activity tapering off at 
somewhere around current levels. The cyclical correc 
tion which began almost a year ago seems to be at or 
near its final stages. However, the general pattern that 
currently prevails—and is likely to continue for the 
remainder of this year and well into 1955—is of strong 
sustaining forces, rather than a preponderance of either 
expansionary or contracting factors. 
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of Shelp Mill | 
at Wheeling Steels 
Genwood Works 


By S. W. CRISMAN 
Field Engineer 


Elliott Co. 
Pittsburgh, Pa. 


.... typical of the ingenuity of the steel 
producer is the way in which he has 


modified his existing equipment to ob- 





tain more production... . 


A THE Benwood, W. Va., plant of the Wheeling Steel 
Corp. produces butt weld pipe by the Fretz Moon 
process with modern high speed mills. Due to advance- 
ments in the art, higher mill speeds and mill improve- 
ments, the capacity of the pipe mills became greater 
than the supply of skelp, and the problem of “what to 
do” required a practical answer. 

It was realized that any improvements to the existing 
skelp mill had to be made with a minimum of down time 
on production. It was also realized that the improve- 
ments should result in better heating of slabs at lower 
costs in addition to the increased production. These 
decisions involved: 

1. An increase of slab thickness from 3 to 434 in. 

2. Additional stands on the skelp mill for reducing 

the heavier slabs to skelp sizes. 

3. An increase in mill speeds and billet heating 

capacity. 

When approaching a problem such as above, a major 
consideration is the amount of expenditures that can 
be justified for the improvements based on increased 
capacity, better product and reduction in operating 
costs. 

The capacity of a mill is usually controlled by two 
factors, (1) the tonnage that can be heated in the fur- 
nace, and (2) the capacity of the mill to roll product. 

The maximum heating capacity of the old furnace 
was 60 tons per hour. The location and size of a new 
furnace were limited by the space requirements of the 
proposed roughing mill additions and the mill area 
available in this location. The mill layout incorporating 
these conditions indicated that a modern furnace capa- 
ble of heating slabs up to 4%4 in. thick and with a 
capacity of 80 tons per hour could be installed and this 
rating furnace was planned. 
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This increase in slab thickness with the same length 
of slab, would result in heavier slabs, which in turn 
would produce longer lengths of skelp. These longer 
lengths would mean less crop ends per ton of produc- 
tion, hence, an increase of yield. 

For example, if we assume that only two feet of skelp 
is cropped from each end of the piece, with normal 
production from the furnace, there would be some 1200 
less pieces to crop on the new mill per week when 
compared with normal furnace production using the 
old slab sizes. In a year this saving would amount to 
many tons of product that would be worth consider- 
ably more per ton as skelp than as crop scrap. In addi- 
tion, there would be a saving in production costs on the 
pipe mills with some 600 less end welds to make each 
week and a similar number of pipe lengths which would 
contain the end welds. 

Having established the furnace capacity and the slab 
sizes, the rolling practice on the mill had to be analyzed. 

The old mill was well designed with ten horizontal, 
2-high, roll stands and four vertical edging mills. The 
first two stands of the old mill are driven by 1 — 500 hp, 
d-c motor. The next four horizontal stands are driven 
by 1— 2000-hp, d-c motor. On the next four stands, 
each unit of two stands is driven by one 2000-hp, d-c 
motor. In normal rolling the speed cones on the mill 
were good and the motor loads well distributed in 
conformance with the motor ratings. 

With the increased slab thickness and added furnace 
capacity, means had to be provided to reduce the addi- 
tional slab thickness by means of more roughing stands 
so that the new slabs entering the original No. 1 stand 
would have approximately the same thickness as the 
old slab sizes entering this stand, and also maintain the 
same width. The solution to this problem was the addi- 
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Figure 1 — Two additional stands were added to the mill shown in this sketch as No. 1-A and 2-A. 


TABLE | 
Skelp Mill Data 





Motors Roll Roll face speed, fpm 
Stand Gear diameter, Roll rpm 

Hp Rpm ratio in. Min Max 

No. 1 A Rougher 1000 400/800 0.0156 16.25/18 6.24/13.26 26.4 62.2 
No. 2 A Rougher 0.0215 16.00/17.75 8.6/18.28 36.0 85.0 
No. 1 A Edger 200 420/1050 0.009 25.5/34 3.78/9.45 25.24 84.00 
No.1 Rougher 750 180/360 0.0592 13.0/14.5 10.656/21.312 36.27 81.00 
No.2 Rougher 0.0818 12.75/13.75 14.724/29.448 49.49 106.01 
No.1 Edger 150 400/600 0.0334 15.0/22.5 13.36/20.04 52.46 118.06 
No.3 Rougher 2000 200/400 0.1193 12/13 23.86/47.72 74.96 162.41 
No.4 Rougher 0.171 12.25/13.25 34.2/68.4 109.68 237.27 
No.2 Edger 50 500/1500 0.0834 11.75/16.75 41.7/125.1 128.27 548.56 
No.5 Finisher 0.2391 12.5/13.5 47.82/95.64 156.49 338.02 
No.6 Finisher 0.2820 13.5/14.5 56.40/112.80 199.33 428.20 
No.3 Edger 50 500/500 0.0982 12.75/17.25 49.1/147.3 163.85 665.2 
No.7 Finisher 2000 200/400 0.4059 13.25/14.25 81.188/162.876 281.61 605.83 
No. 8 Finisher 0.5942 13.0/14.0 118.84/237.68 404.46 871.14 
No.4 Edger | 50 500/1500 0.1359 12.0/18.0 67.95/203.85 226.82 927.27 
No.9 Finisher 2000 200/400 0.8472 12.5/13.75 169.44/338.88 554.49 1219.90 
No. 10 Finisher 1.22 12.0/13.25 244./488 766.55 1692.82 


tion of two roughing stands and one vertical stand. 

The layout for this new mill is shown in Figure 1. 
Having determined the mill layout, various mill 

schedules had to be analyzed to find the load distribu- 


Figure 2 — A 1000-hp, 400/800-rpm motor was selected to 
drive the two new stands. 
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tion on the various main drive motors and the resultant 
speeds for the different stands. It was obvious that the 
top speed of No. 10 stand had to be increased, with 
corresponding increases in the other stands. The top 
finishing speed of the mill was increased from 1162 to 
1692 fpm and the entering speed on the No. 1-A stand 
was set at 26.1 fpm low speed to 60.8 fpm maximum. 
This latter in conjunction with the pass reduction 
schedule determined the size of the new motor to drive 
new 1-A and 2-A stands, which was 1000 hp at 400/800 
rpm. See Figure 2. 


The study further showed that with slab reductions 
per pass according to schedules, the motor loads were 
distributed so that they were within capacity ratings 
and the existing supporting motor-generator sets could 
carry the increased loading. 


It was possible to design the 1000-hp drive for No. 
1-A and 2-A stands so that the new motor could be 
installed in the existing motor room, thus saving the 
cost of a new building. This drive is shown in Figure 3. 
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Figure 3— The additional motor was installed in the 
existing motor room. 


Figure 4 shows the speed cones for both the old mill 
and the new mill. The maximum finishing speed of No. 
10 stand was increased about 45 per cent with the 
speeds of other stands raised to get the smooth speed 
cones shown. These speed changes were obtained by 
installing new gears which job was done without loss 
of production in the mill. 

With the foregoing speeds and rolling schedules 
established, it is possible to examine the operation of 
the mill as a unit. 

Based on the ability of the new furnace to heat 80 
tons of slab per hour, this would result in about 66 
2500 |b slabs about 30 ft-O0 in. long and 5%4 in. wide 
available for rolling each hour. The top speed of the 
new stand 1-A is 62 fpm or 1.04 fps. With a 4-in. spacing 
between slabs, these slabs would be rolled in 29 seconds 
in this stand. Hence if operated at top speed, the first 
roughing stand could roll 124 slabs per hour, whereas 
the furnace could heat only 66 such slabs. 

If we make a further check on the last finishing stand 
we find it has a top speed of 1692 fpm. Assuming the 
coil is 1300 ft long leaving No. 10 stand and a 20 per 
cent reduction is made in this stand, the entering length 
would be 1040 ft. With a roll face speed of 1692 fpm, 
or 28.2 fps, the piece would be in the rolls 37 seconds. 
lence, if the pass could be kept full, 97 pieces could be 
rolled each hour. 

The above indicates that the mill, with normal oper- 
ations, can roll all the steel the furnace can heat with a 
comfortable margin for the usual mill adjustments and 
delays. 


The new equipment for this mill has been installed, 
mill changes made and mill operation started on Janu- 
ary 6, 1953. The major problem in the project was the 
construction of the new heating furnace with a mini- 
mum of interference with production. This was done by 
constructing the new furnace in an area close to the 
new permanent location on a temporary foundation in 
which heavy track rails were imbedded. It was support- 
ed on 132 anti-friction roller bearing rollers. Furnace 


NEW MM 





Figure 4 — Speed cones for old and new mills show in- 
crease in speed obtained by addition of two new stands. 


auxiliaries and mill additions were installed or partially 
assembled as space and mill operations would permit. 
The old mill was shut down at 11:00 pm December 20, 
1952. The permanent foundation for the new furnace 
was completed on December 27, 1952, and the new 
furnace rolled into position with hydraulic jacks. 

Work then proceeded on the piping connections to 
recuperator and combustion equipment, the billet 
charger, pushing machinery, billet ejector, pinch rolls, 
waste gas piping, ete. 

A small temporary furnace 5 ft wide and 30 ft long 
was installed to bridge the space between the furnace 
push-out door and the first stand of the old mill, in 
order that production could proceed while the founda- 
tions for the new stands were being completed. 

Slabs heated to 2100 F started passing from the new 
furnace, through the small furnace and to the old mill 
at 7:00 am January 6, 1953, after 1614 days of construc- 
tion. The new stands and gearing changes were then 
completed during mill operations. 

This installation is an example of effective modern 
engineering and planning between mill operators, engi- 
neers and equipment builders wherein an important 
production unit obtained an increase in capacity with 
minimum loss of product at a reasonable cost. 
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There i4 a constant demand {or copies of “The Modern Ship Mill”, 
published by the Association of Iron and Steel Engineers. 
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Leaders 
in the steel 


industry know 







ay 
that a favorable Re Qe 
competitive position me OS 
depends on economy. 


One important factor is 
low-cost ingot heating...an 
advantage provided by Rust’s 
new Recuperative Soaking Pits. 
Dual burners assure uniformity and 
greater charging capacity. The diagonal 
two-way firing means balanced heat . . . ingots 
soak out evenly. Absence of impingement increases 


usr PACKAGE CONT Rg, 


One contract covers 
everything . . . from blue- 
print through start up. Rust as- 
sumes responsibility for design, 
manufacture, erection, and is pre- 
pared to undertake all phases of 
the work with its own forces, in- 


Rust builds furnaces for every metallurgical heating need 
cluding wiring and piping. This 
results in substantial savings 


“i RUST FURNACE COMPANY 
agd gemrgl Lm ng Foneew in Fuanace Design 
subs are employed. RUST BUILDING 


life of refractory walls and covers. Design permits con- 
struction in batteries of two or more holes and use of all 
fuels. Control is fully automatic for trouble-free operation 
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Experienced supervision of the many details in fabri- 
cating and reconditioning sawcut sectional chillers is 
vital to the quality of Lewis Rolls. This important 
function is the responsibility of Chuck Taggart, 18- 
year veteran Foreman of Lewis Foundry Equipment. 


Chuck Taggart, veteran foundryman, will tell 
you that sawcut, sectional chillers are used ex- 
clusively in molding Lewis Rolls for a very good 
reason. 

It’s simply this—rolls cast in sawcut, sectional 
chillers have a deeper penetration of long-wearing 
metal. And, they require less machining of this 
prime surface metal than those cast in other types 
of molds. 

When a melt is poured, an ordinary mold 
expands away from the roll surface. The roll, in 
chilling, further widens the gap. 

In a Lewis Roll chiller, the expansion is re- 
versed so that each segment expands towards the 
roll. The chiller maintains longer contact with 
the roll, producing a more condensed, even chill. 

In ordinary molds, gases build up between the 
molten metal and the mold surface. They have 
no way to escape. Under pressure, they boil into 


the surface of the molten metal, forming pinholes 
which must be machined out. 

In Lewis Roll chillers, these gases escape into 
the diagonal sawcuts and out between chiller 
segments. Less machining is required to obtain 
the fine, perfectly smooth, Lewis Roll surface. 
More of the prime, long-wearing surface metal 
remains. 

Chuck Taggart chooses his Lewis Roll chillers 
with great care, specifying the size which will 
require minimum machining of the roll surface 
to reach the specified diameter. 

This is one of many important details carefully 
considered in the production of a Lewis Roll. It 
is but one of the many details which have helped 
build the quality for which Lewis Rolls have been 
known for over 95 years. 

The next time you buy, be sure to specify 
Lewis Rolls. They’ll cost you less in the long run. 


OVER 95 YEARS OF ROLL MAKING—Superior “X” Rolls—Ajax Duplex Rolls—Lewis “X" and “XA” Rolls— 
Special Process Rolls—Climax and Ajax Rolls—Plain Chilled Rolls—Special Tube Mill Rolls—Atlas, Atlas “B” and 


Atlas “X" Rolls—Molybdenum Chilled Iron Rolls 


PTLAWANOX 


LEWIS ROLLS 


BLAW-KNOX COMPANY / ROLLS DIVISION 
LEWIS ROLLS DEPARTMENT / PITTSBURGH 1, PENNSYLVANIA 








A UNLIKE the conventional proc- 
ess of steel casting, the electric ingot 
process, owned by the M. W. Kellogg 
Co., subsidiary of Pullman Ince., gives 
continuous melting and casting. 

One of the basic raw materials in 
this process is strip supplied in coils. 
For the iron-base alloys, this strip 
usually is plain low-carbon rimmed 
steel. For nonferrous alloys and alloys 
containing a very small percentage of 
iron, strip is made of some appro- 
priate material such as nickel. This 
strip usually is obtained in the cold- 
rolled condition in a gage and width 
suitable for forming into the desired 
size of electrode. 

As indicated, the strip is passed 
through the tube-forming machine 
K (Figure 1) where it is formed into 
a cylindrical electrode G with edges 
butted. After leaving the tube-form- 
ing machine, the tubular electrode is 
passed through contact shoe H where 
it picks up the current used for melt- 
ing. After passing the contact shoe, it 
extends into the mold, where the cur- 
rent discharge F takes place below 
the slag blanket C. The location of 
the current discharge below the bot- 
tom of the contact shoe H is main- 


tained at substantially a constant 
distance throughout the melting 


process. 

When one coil is nearly consumed 
it is welded to a new coil while melt- 
ing is in progress. 

The melting process is initiated by 
supplying a small quantity of crushed 
alloying materials, mixed in the pro- 
portion of the alloy to be melted, to 
the center of stool B. The mold and 
stool assembly is then raised until the 
end of electrode G contacts the pile 
of alloying materials. A suitable sup- 
ply of dry synthetic flux is added to 
the mold to cover the entire stool and 
material in it. The contractor is clos- 
ed and the tube-forming machine is 
started. It is only a matter of seconds 
until the flux blanket is liquified and 
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the alloy-making process is under 
way. 

As the level of the alloy rises in the 
mold, the mold is retracted from the 


THE ELECTRIC INGOT PROCESS 


machine, and this continues until the 
desired length of ingot has been 
made. 

Since strip L is almost pure iron, it 


Figure 1— Diagram shows operation of machine for making alloys by the 


electric ingot process. 
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Engineered for your 
Coil Handling Jobs 


HEPPENSTALL — 


AUTOMATIC AND MOTORIZED | 


SAFE-T-TONGS | 





Coil handling problems differ from one plant to another. And Heppenstall’s 
Safe-T-Tongs are designed to fit each set of specific requirements . . . 
yours for instance. 

Heppenstall’s Safe-T-Tongs (for coils) are lifting steel strip weighing 
up to 35 tons per coil—safely and economically. They are designed to lift 
coils vertically or horizontally—or grasp coils circumferentially as required. 

Heppenstall Safe-T-Tongs for coil handling jobs have stepped up 
efficiency—lowered overall costs—decreased damage to coils—and im- 
proved safety conditions in plant after plant. They'll do the same for you. 

Our engineers would like to work with you in designing tongs to meet 
your specific requirements. Write us today. 


You'll want this new catalog. It contains solutions to many 
materials handling problems. We'll be pleased to send you a 
copy. Address: Heppenstall Company, Pittsburgh 1, Pa. 


<> Heppenstall 


... tongs for every lifting problem 








who will Attend! / 
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Horn rooms already are at a premium 
—exhibit space is a complete ‘‘sell out”— 
so don’t delay another day your decision to 
attend this greatest of all Steel Shows. 

Business sessions will give you all the 
dope you need on every conceivable produc- 
tion problem, and facts you must have to 
gear your organization for the highly com- 
petitive days ahead. 

Remember! You don’t have to belong to 
the Association to attend. Registration is 


free! 


Write for FREE tickets today! 


ASSOCIATION OF 


IRON ana STEEL ENGINEERS 


1010 EMPIRE BUILDING, PITTSBURGH 22, PENNSYLVANIA 


Be among the 15,000 Men 


4 \S\ 


IRON and STEEL 
EXPOSITION 









More than 250 companies will show their wares 
at this great show. 





Technical papers on every phase of the iron and steel industry 
will be presented by leading authorities. 


IRON AND STEEL ENGINEER, AUGUST, 1954 





















- 


—_—-> 





Figure 2 — In the electric ingot process, 
when the ingot is made, the mold 
is swung aside and another swung 
in for minimum loss of time. 


is necessary to add alloy materials to 
the melt to produce the grade of steel 
desired. The addition of these ele- 
ments is accomplished by metering 
each one through a separate metering 
device M. The metering devices M 
are driven by the same motor that 
drives the tube-forming machine; in 
this way the rate of alloy addition is 
synchronized with the rate of elec- 
trode consumption. 

The alloying materials are obtain- 
ed in a free-flowing crushed condition 
and stored in hoppers N. These alloy- 
ing materials are collected in hopper 
P and conducted through the tube- 
forming machine and into the center 
of electrode G through conduit O. 
These materials fall freely from the 
metering device to the current dis- 
charge in the mold but, since they are 
released only at the proportionate 
rate for the production of the alloy 
intended, there is no chance of a dis- 
crepancy occurring because of this 
free-falling action. 

The size of electrode G and the 
maximum rate at which the alloying 
materials are fed through it are con- 
trolled in such a way that it is impos- 
sible for the alloying materials to 
build up in the electrode if the end be- 
comes plugged. This is accomplished 
by making certain that the internal 
volume of electrode G displaced per 
unit of time is greater than the total 
volume of all 
added. 

Not only is this process free from 
refractory linings, but, owing to the 
fast solidification resulting from the 


alloving materials 


use of the water-cooled mold coupled 
with the relatively slow melting rate, 
progressive solidification is obtained. 
The metal freezes at the rate it is add- 
ed. This does not mean that it freezes 
instantly, however, because there is a 
delay of a few minutes between the 
time of fusion of a part of the metal 
and the solidification of this same 
part. This time delay is a function of 
a depth of the bath D. Once this 
depth has been established in the 


early stages of the procedure, it does 
not change, regardless of the length 
of the ingot. There is a definite bal- 





Figure 3— Automatic metering device 
controls flow of granulated alloying 
materials into the electric ingot 
machine. Materials are stored in 
bins. 


ance between the rate of heat input 
and heat removal. This is one of the 
most important features of the 
process. 

The superheated bath of molten 
metal D, which is contained in what 
might be considered a crucible of 
solidified metal of the same analysis, 
provides the most ideal feeding me- 
chanism imaginable for feeding the 
volume change that is constantly 
taking place as the metal solidifies. In 
addition to this feeding mechanism, 
the presence of this same molten bath 
has a distinct stress-relieving effect 
on the solidified metal, with the re- 
sult that residual stresses in the in- 
gots are a great deal lower than those 
in ingots cast in the normal way. 

The combination of these two fea- 
tures helps to produce ingots entirely 
free from either primary or secondary 
pipe, internal bursts, or segregated 
materials, either metallic or non- 
metallic. 
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The raw materials used in the man 
ufacture of these ingots are literally 
injected, in solid form, below the sur 
face of a molten blanket of flux, 
where they are liquified and put into 
thorough solution and then progres 
sively solidified without ever having 
been exposed to the atmosphere. Be 
cause of this characteristic, the melt 
ing losses are very low, virtually all 
elements showing a vield of 100 per 
cent. 

This process is highly flexible in 
that the grade of steel melted can be 
changed at will simply by changing 
the adjustment of the metering de 
vice. There is nothing to fear in going 
direct from a heat of chrome-nickel 
steel to one of high-speed steel, for 
instance, because there are no refrac 
tories in the melting chamber to con 
taminate one heat with elements that 
may have been picked up from the 
previous heat. 

This process is also flexible inas 
much as it is not only simple to 
change the size of the ingot being 
cast, but its length can be changed at 
will within a given standard-length 
mold. Since there is never more than 
a small amount of liquid metal in the 
mold at any one time, ingots of any 
desired length may be made without 
fear of producing unsound centers. In 
view of this, it is possible to melt 
small heats of special alloys for test 
purposes under the same conditions 
that would be used for production. In 





Figure 4— Practically all jet engines 
being produced today use solid tur- 
bine wheels with super alloys pro- 
duced by the electric ingot process. 


other words, if the physical tests from 
a test heat show good results, it is not 
necessary to translate the melting 
technique used on the test heat into 
another technique to be used for pro 
duction, as is required with conven 
tional melting-furnace practice. In 
this process, the production and test 
techniques are identical, as are the 
products. 
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MERIGEAR High Misalignment Capacity Gear-Type 

Couplings operate at much higher speeds, require 
less space, and greatly reduce the maintenance cycle over 
that of conventional type spindle roll drives. The torque 
load is carried on flanks of Patented Tooth Forms rather 
than on tooth ends. In Amerigear HMC* Couplings 
the engaging roll end coupling teeth are specifically 
modified for quick assembly and disassembly, thus greatly 
reducing down time for roll changes. 


Patented Tooth Forms incorporated in Amerigear HMC* 
Couplings are produced from various types of steels, 
heat treated and hardened, depending upon operating 
conditions. 

Amerigear Engineers are available to assist in engineering 
special applications and for adapting Amerigear Standard 
Type Couplings to solve your power transmission prob- 
lems. Write for Catalog 501 and Bulletin 1052, or attach 


coupon to your business letterhead. 


Copyright 1954 


SPINDLE DRIVES Between Rolls and 


Pinions Obtain Optimum Operating Efficiency With 
Amerigear High Misalignment Capacity 
Type Couplings Having Patented Tooth Form Teeth 





al 
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Gear- 













an 





Four-Hi Bliss Reversing Cold Reduction Mill equipped with roll drive 
spindle couplings; operating at 125 h.p. to 750 h.p., 91 to 250 r.p.m. 
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Comparison with gearing of conventional gear- , : 


type couplings shows how the Patented Amerigear 
Tooth Form eliminates tooth end loading and 
simultaneously allows for higher misalignment 
capacity for both lateral and angular misalign- 
ment. Dotted lines indicate gear teeth of conven- 
tional gear couplings. 





Crowned Tip contacts root of 
internal gear tooth in sleeve, 
accurately piloting sleeve with 
a ball and socket action. 

















Chamfered to eliminate in- 
terference with sleeve tooth 
fillet and allow contact on 
true flank of gear tooth. 














Crowned flank carries all 
the load and provides correc- 
tion of lateral and angular 
misalignments. 











All parts of Amerigear HMC* Flexible Couplings are 

Parco Lubrite processed for increased wear and corrosion- 
lustrating Full Cycle resistance. The assembled coupling is essentially a dust 
Misalignment Pattern and moisture-proof unit due to positive hub oil seals. 
of Amerigeor H.M.C." The oil seal assures continuous operation for years with 
Patented Tooth Form. the original lubricant. 





AMERICAN FLEXIBLE COUPLING COMPANY 
ERIE, PA. U.S.A. 





/ 
Amerigear 


HMC* FLEXIBLE COUPLING 


One of several Standard Types embodying the Patented Amerigear Tooth Form 
Patented and Patents Pending 


Please send me further information regarding AMERIGEAR 
COUPLINGS with the Patented Fully Crowned Tooth Form 
as described in Catalog No. 501 and Bulletin 1052. 


Name Title 


AMERICAN FLEXIBLE COUPLING COMPANY 
Originator of the famous Amerigear Patented Tooth Form 

Affiliate: J. A. Zurn Mfg. Co., Erie, Pa., U.S.A. 
SALES OFFICES IN PRINCIPAL CITIES OF THE WORLD 


Company 
Address 


City Zone State 
Please attach to your business letterhead, Dept. 1SE 617 


tn Canada: Canadian Zurn Engineering Ltd., 2052 St. Catherine St., W., Montreal 25, P.0. 











SCREW DOWN GEARS 


REDUCTION GEARS 
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Get protection 





(Us tor your gear drives 


with GULF E.P. LUBRICANTS 


Get the advantage of the extra load-carrying 
capacity of Gulf E.P. Lubricants, pius excellent 
water separating and rust preventive properties, 
plus exceptional stability for this type of lubri- 
cant, plus effective nonfoaming and noncorrosive 
characteristics. 

This “plus protection” of Gulf E.P. Lubricants 
not only prevents excessive gear wear but in- 
sures freedom from rust, foaming, and other lu- 
brication troubles. 

The next time you order gear drive lubricants, 
make it an order for safe, sure protection and 
lower maintenance costs — specify Gulf E.P. 
Lubricants. 

For more complete information, or for expert 
help on your gear drive lubrication problems, 
send the handy coupon. 
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LUBRICATION 





Gulf Oil Corporation + Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pa. 
Gentlemen: 
| would like further information on Gulf E.P. Lubricants: 
Please have a Gulf Sales Engineer call. ISE 


Please send me a copy of your pamphlet “Gulf E. P. Lubricants 
for Reduction Gear Drives.” 


Please arrange to show a group in our plant the new Gulf Color 
Slide Film, “‘“Gears and Their Lubrication.” 


Name 
Company_ 
Title___ 


Address 
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A THE iron and steel industry of 
Japan is of comparatively recent, 
but rapid growth, from a negligible 
amount of 184,000 net tons of finish- 
ed steel products produced in 1910, 
to about 5,551,000 net tons of finished 
steel products at the time of Japan’s 
entry into World War II in 1941. At 
that time the country had an inte- 
grated steelmaking capacity of the 
order of 8,349,000 net tons of ingots 
per year from which was produced a 
wide range of products, plates, sheets 
and strip, bars and wire rods, struc- 
tural shapes, rails and pipe. The pro- 
duction of Japan, in 1941, was ex- 
ceeded only by that of the United 
States, Germany, Great Britain, and 
Russia. 

Included in the Japanese flat steel 
rolling capacity were the following 
noteworthy installations, all of which 
were built and placed in operation 
in the years 1936 to 1941: 

One 210-in., 4-high reversing plate 


mill with 30,000-hp steam engine 
drive. This was the widest existing 


plate mill, being slightly wider than 
the 208-in. Lukens mill in the United 
States and considerably 
the largest 
180-in.) . 
One 86-in., 4-high semi-continuous 
plate mill comprising a_ broadside 
stand, a vertical edger, a single-stand, 
t-high reversing rougher 


than 
(about 


wider 
European mill 


, and a four- 


stand, 4-high continuous finisher. 
Since the war this mill has been 


equipped with two additional finish- 
ing stands, and hot the 
production of strip. 

One 43-in., 4-high continuous hot 
strip mill comprising those 2-high 
and one 4-high roughing stands, three 
vertical edgers, and a six-stand, 4- 
high continuous finishing train. 

Supplementing the hot strip mills 


coilers for 


Figure 1— Layout shows 28-in. continuous hot strip mill recently completed 


as 

ts) 
> 

- 
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Japanese Steel 
Stages Comeback 


....few would have thought when the 


war was over that Japanese steel would 


ever get back to the scale of operations 


in progress today... . 


there were also installed a consider- 
able number of cold mills for the pro- 
duction of cold reduced sheets, and 
strip for tinning. Included in the 
number were two five-stand, 4-high 
tandem mills of what, at the time, 
were the modern designs. In 
addition there were a number of sin- 
gle stand mills, both of the reversing 
type for strip and of the non-revers- 
ing type for sheet length material. 
There were also a number of tem- 


most 


per pass mills of the single-stand 
type and of the two-stand tandem 
type. 


Peak production in Japan was at- 
tained in the second year after Pearl 
Harbor, when 9,676,000 net tons of 
steel ingots and castings were pro- 
duced. From this time on, and up to 
the time of the Japanese surrender, 


the almost complete interruption of 


sea-borne transportation, as well as 
continued bombing of the Japanes 
homeland, caused the eventual loss of 
approximately 90 per cent of the 


steel-producing capacity, and the 





By STEPHEN BADLAM 
Engineer 
Lewis Machinery Div. 
Blaw-Knox Co. 


Pittsburgh, Pa. 


production for the 
and for 


later vears 
several years following was 


war 


reduced to an insignificant figure— 
for example, to about 608,000 net 


tons of steel ingots and castings in 
1946. 
Since that time a rehabilitation 
program has been in progress and an 
annual capacity of 8,418,000 net tons 
of steel ingots and castings was reach- 
ed in 1953. It is expected that by the 
end of 1954 steel production will ap- 
proach the all-time high set in 1948. 
Several new mills have been purchas- 
ed, principally in the United States, 
as well as additions to existing mills 


by Nichia Stee! Co. at Kure, Japan. 


i | 
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and considerable 
ment. 

An important part of the postwar 
rehabilitation of the Japanese steel 
industry is a 28-in. continuous hot 
strip mill recently completed by the 
Nichia Steel Co. on the site of the 


auxiliary 


equip- 


former naval base at Kure. This mill 
was designed and the greater part of 
the equipment built in the United 
States by the Lewis Machinery Divi- 
sion of the Blaw-Knox Co. Other 
parts of the mill equipment and the 
electrical equipment were built in 


TABLE | 
Unit Roll size, in. Distance Motor 
from 
iia Work Backup preced- ~~ 
tanc Type Body roll roll ing H olt- Type 
No. Ad length diam-  diam- unit, , age 7” 
eter eter ft-in. 
E-1 Vertical edger 7 22 35-3 250 230 d-c 
R-1 2-High rougher 29 28 33-6 1500 3300 60-cycle 
E-2 Vertical edger 7 22 30-6 250 230 d-c 
R-2 | 2-High rougher 29 28 7-6 1500 3300 60-cycle 
E-3 Vertical edger 7 22 43-9 150 230 d-c 
R-3 | 2-High rougher 29 28 7-6 1500 3300 60-cycle 
E-4 Vertical edger 7 22 67-9 150 230 d-c 
R-4 2-High rougher 29 28 7-6 500 3300 60-cycle 
Crop shear 128-0 40 230 d-c 
SB 2-High scale breaker 29 18 10-0 250 600 d-c 
F-5 4-High finisher 29 15 28 12-0 1500 600 d-c 
F-6 4-High finisher 29 15 28 12-0 1500 600 d-c 
F-7 4-High finisher 29 15 28 12-0 1500 600 d-c 
F-8 4-High finisher 29 15 28 12-0 1500 600 d-c 
F-9 4-High finisher 29 15 28 12-0 1500 600 d-c 
F-10 | 4-High finisher 29 15 28 12-0 1500 600 d-c 
Flying shear 10-4 600 600 d-c 
Pinch roll 204-3° 75 345 d-c 
Coiler mandrel 4-10°; 100 345 d-c 
Wrapper rolls 4-15 345 d-c 
Pinch roll 20-11, 75 345 d-c 
Coiler mandrel 4-10°, 100 345 d-c 
Wrapper rolls 4-15 345 d-c 
Pinch roll 26-2 75 230 d-c 
Sheet piler 19-6 15 230 d-c 
TABLE I! 
Roller Tables 
Rollers 
Table Description 
No. Diam, Length, Spacing, Fpm No. Hp 
in. in. in. 
1 Furnace charging 12 29 30 300 14 3 
2 | Furnace discharge 12 29 30 300 17 3 
3 | No. 1 approach 12 29 29 189 11 2 
4 No. 2 approach 12 29 31 189 10 2 
5 | No. 3 approach 12 29 45 189 10 2 
6 | No. 4 approach 12 29 46 246 16 2 
7 | Crop shear approach 12 29 48 80/320 30 4 to 
8 | Flying shear approach 12 29 24 589/2356 2 4 to 
9 | No. 1 hot coiler approach 12 29 24 589/2356 100 16 to 
10. ~=—No. 2 hot coiler approach 12 29 24 589/2356 6 ls to 
11 Sheet piler approach 12 29 24 589/2356 8 15 to 


Japan from Lewis designs and spe- 
cifications. 

The mill went into operation on 
August 8, 1953, and at the present 
time it is in full operation, rolling the 
entire range of products for which it 
was designed. The production of the 


Roll 
Gear Roll surface 
Rpm ratio rpm speed, 
fpm 
350/700 22.75 15.4/30.8 88.7/177.4 
514 20.9 24.6 180 
350/700 22.75 15.4/30.8 88.7/177.4 
514 20.9 24.6 180 
400/1200 22.75 17.6/52.8 101.4/304.2 
514 15.6 33.0 242 
400/1200 22.75 17.6/52.8  101.4/304.2 
514 12.7 40.5 296 
850 50.1 17 
350/875 19.4 18/45 85/211 
400/1000 9.5 42/106 165/413 
400/1000 5.83 68.4/171 269/673 
400/1000 3.88 103/257 405/1012 
150/375 Direct 150/375 570/1425 
200/563 Direct 200/563 760/2139 
200/563 Direct 200/563 760/2139 
0/300 Direct 
515/1300 2.0 257.5/650 808/2041 
485/1200 4.25 183/366 1150/2300 
0/725 Direct 
515/1300 2.0 257.5/650 808/2041 
485/1200 4.25 183/366 1150/2300 
0/725 Direct 
400/1600 2.36 169.5/677.9 710.5/2841.8 
725 11.67 
Motors 
Rpm Voltage Cycles Type 
95.4 220 60 Gear motor 
95.4 220 60 Gear motor 
60 220 60 Gear motor 
60 220 60 Gear motor 
60 220 60 Gear motor 
78.5 220 60 Gear motor 
2 25.5/102 Various d-c Gear motor 
2. 18.7/750 Various d-c Gear motor 
2  18.7/750 Various d-c Gear motor 
2 18.7/750 Various d-c Gear motor 
2 18.7/750 | Various d-c Gear motor 


All rollers are individually gear motor driven, Tables 1-6 inclusive a-c constant frequency, Tables 7-10, inclusive, d-c adjustable voltage 


Description 


Slab elevator screws 

Vertical edger screw adjustment 
Horizontal rol! screw adjustment 
Finishing scale breaker screw adjustment 
Finishing stand screw adjustment 


All motors 
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TABLE Ill 
Constant voltage d-c auxiliaries 


No. Hp 


_ 

Nyon ol — 
_ 
o 


mill type, 600 series, 230-volt d-c. 


Rpm Type Voltage, d-c 
800 Mili 230 
725 Mill 230 
800 Mill 230 
900 Mill 230 
800 Mill 230 
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IelANZZ)8N FURNACE RECUPERATOR 






100% Protection 
on Service ! 





Hazen Recuperator Features: 


> This application takes advantage of the natural 


Made of American 
upward flow of flue gases. 
P Less stack draft is required. steel and alloys eee by 


Greater percentage of flue gases reach re- 


ny American labor... for 


Increased preheat... due to availability of a 
larger percentage of flue gases at higher tem- 


woh meeting American high 


Economies in initial cost... by reducing the 


> secured amount of excavating ond mace | = narformance standards 


Further economy ...by reducing the length 
P of flue ordinarily required from furnace to 


stack. 
> Greater accessibility for ease of cleaning. Consult us about improving the production 
Walkways may be provided around the re- and economy of your furnace operations 
+ — for convenience of inspection and 
cleaning. 


Recuperator, flue and stack may be supported 
p> from steel work independent of the furnace 


bindings. HAZEN ENGINEERING CO. 


Recuperator may be applied above an exist- 


> ing furnace with a minimum loss in outage PARK BLDG., PITTSBURGH 22, PA. 
ti " 
= , TELEPHONE COurt 1-7030 
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(N.E.c.TYPE AVA) PQWER CABLE 


Rockbestos A.V.C. is built to beat the heat, flame 
or corrosive fumes of Steel Mill and Foundry 
Hot Spots — all the destructive conditions that 
ruin ordinary cable in short order. 

Permanently insulated to take temperatures 
up to 230°F, it won't crack or flake-off. Resists 
moisture, grease and oil. 


NEW HAVEN 4, 





OAKLAND, CALIFORNIA ¢ SEATTLE 
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WONT 
QUIT 


WHEN THE HEAT’S ON 


ROCK BESTOS pPrRopuctTS CORP. 


CONNECTICUT 


NEW YORK © CLEVELAND « DETROIT « CHICAGO 
PITTSBURGH « ST.LOUIS * LOS ANGELES « NEW ORLEANS 









IT’S THE A.V.C. CONSTRUCTION 
THAT MAKES THE DIFFERENCE 


You get long life, dependable serv- 
ice under severe operating condi- 
tions because these walls of impreg- 
nated felted asbestos permanently 
resist heat and moisture, mechanical 
damage and effectively seal the 
high dielectric varnished cambric 
tapes from deterioration. 





OUTER FELTED ASBESTOS WALL 





VARNISHED CAMBRIC 





INNER FELTED ASBESTOS WALL 





_ unin. 
Vi fh Wy’ 
, 
+. 2 
"Zia 
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Result — Rockbestos A.V.C. gives you years 
more dependable service . . . reduces your S 
maintenance and operating costs . . . keeps 
production going. 

Plan now to avoid future “hot spot” failures 
and expensive down time — install Rockbestos 
A.V.C, wire and cable. 


STOCKED 
COAST TO COAST 
Standard Rockbestos 
A.V.C. constructions (N.E.C. 
types AVA, AVB, etc.) are 
available for immediate 
shipment. Call or write neorest 
branch office. 
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mill, as presently constituted, with a 
single heating furnace, is approxi- 
mately 38.5 net tons per hr, which 
may be doubled by the addition of a 
second furnace. 

The mill is designed to produce hot 
rolled strip in widths from 10.7 in. to 
23.6 in. in the usual range of gages 
from 0.050 in. to 0.250 in. At present 
it is producing 0.050 in. thick up to 
15 in. wide, 0.060 in. thick up to 16 in. 
wide, 0.070 in. thick up to 18 in. wide, 
(0.085 in. thick up to 20 in. wide, and 





Figure 2— No. 3 roughing stand is 
driven by a 1500-hp, 60-cycle, 514- 
rpm motor. 

0.125 in. thick up to 23.6 in. wide. 

The strip goes into a wide range of 

products, ranging from automotive 

parts, building hardware, household 
utensils and cutlery, to tinplate for 
packing food products. 

In respect to width of product, the 
Nichia mill fills an existing gap be- 
tween the narrow strip mill (under 
10 in.) and the wide range strip mills 
(43 to 80 in.) built prior to World 
War II. 

The mill is designed along the same 
lines as the wider mills in the United 
States, but is scaled down in width to 
suit the particular range of sizes that 
was required. 

The salient features of the mill are 
shown in Tables I, Il and IIT and in 


Figure 3 — General view of mill looks toward the finishing 
train. 





the accompanying arrangement 
drawing. 

Space has been provided between 
No. 1 vertical edger and No. 1 hori- 
zontal stand for an additional hori 
zontal stand, should this be consid 
ered advisable in the future. 

The buildings housing the hot strip 
mill consist of three parallel bays, 
the center bay of 85 ft-6 in. span cov- 
ering the mill and the main drive 
motors. 

The motors are enclosed with side 
walls and a lean-to roof under the 
main crane span, forming two motor 
rooms each about 40 ft wide. On the 
one side of the main span, there is the 
slab storage bay of 54-ft span and on 
the other side the coil storage of 85 
ft-4 in. span. The charging end of the 
slab furnace projects into the slab 
storage bu.lding, and is provided with 
a screw-operated, motor-driven lag- 
azine slab elevator, upon which a 15 
to 20-ton lift of slabs may be placed 
by the slab storage crane. The slabs 
are pushed off the slab elevator, sing- 
lv, onto the furnace approach table 
by means of a hydraulic cylinder, and 
spotted in front of the furnace charg- 
ing door. A double cylinder hydraulic 
slab pusher pushes the slabs into, and 
through, the furnace, and discharges 
the heated slabs onto the mill ap- 
proach table. 

The continuous slab heating fur- 
nace ts of the horizontal hearth type, 
end-charge and end-discharge, and 
has a hearth 15 ft-6 in. wide x 70 ft 
long and rated heating capacity of 40 
net tons per hour. The furnace is fuel- 
oil fired, two-zone, top and bottom 
fired, with tile recuperators. The fur- 
nace was designed by the Loftus En- 
gineering Co. from Lewis specifica- 
tions, and the critical items, such as 
burners, controls, and recuperator tile 





were shipped from the United States. 
Other parts, such as structural steel 
plates, and fire brick, were made in 
Japan. 

The furnace pushers are hydrau 
lically operated by means of two 10 
in. diameter x 16-in. stroke, 2500-psi 
evlinders, and can push either a singh 
row of 12-ft slabs, or a double row of 
6-ft slabs through the furnace. The 
furnace approach table, like all other 
roller the 
dually motor driven. 


tables in mill, is indivi 
The roughing train consists of one 
vertical edging stand, followed by i 
horizontal stand, and this in turn fol 
lowed hy three sets of vertical and 
horizontal stands spaced at varying 
distances to accommodate the elon 
gation of the piece. 
the fourth 
stand, there is a connecting table 


roughing 
128 


Following 


ft long leading to a crop shear and 
finishing scalebreaker, followed by a 
six-stand, 4-high, finishing train spac 
ed on 12-ft centers. The crop shear ts 
of the up-cut type and has capacity 
to cut 1-in. thick x 24-in. wide of hot 
steel. 

The finishing scalebreaker ts a two 
high stand and serves to break the 
scale, which is then completely re 
moved by a hydraulic spray imme 
diately prior to entry into the six 
stand finishing train. 

Between the finishing scalebreake1 
and the first finishing stand and be 
tween the following finishing stands 
are vertical up-loopers. 

All roller tables consist of indivi 
dually gear motor driven rollers. Up 
to No. 4 roughing stand gear motors 
are used with outpul speed of 95.4 
rpm for the furnace approach and de 
livery tables, and from 60 to 78.5 rpm 
for the intermediate mill tables. 


Figure 4— Finishing train consists of six 4-high stands. 
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Between No. 4 roughing stand and 
the finishing train, the motors are 
variable voltage with output speeds 
from 25.5 to 102 rpm. Between the 
finishing stand and the downcoilers 
and sheet piler, the motors are var- 
iable voltage output speed from 187.5 
to 750 rpm. 


Immediately following the last 
stand of the continuous finishing 


train is a rotary drum type flying 
shear capable of cutting lengths from 
15 to 30 ft with one set of drums, or 
down to 10 ft with the use of a second 
set of drums, at speeds up to 2300 
fpm. Following this is a 210-ft table 
provided with individually driven 
rollers leading to two mandrel type 
downcoilers with motor operated 
wrapper rolls for coiled material; fol- 


lowing these are a pinch roll and sheet 





Figure 5— Japanese consider mill op- 
ening so important that they have 
a religious ceremony at the dedica- 
tion. Shinto priests are asking the 
blessing of the gods for successful 
plant operation and safety of the 
workers. 


piler for lengths previously cut on 
the flying shear. 

Between each vertical edger and 
the following horizontal stand, and 
between the finishing  scale- 
break and the first finishing stand, 
both sides of the strip are blasted 
with water sprays at 1250 psi to re- 
move scale. 


also 


Provision is made for cooling the 
strip as required, both between the 
last roughing stand and the finishing 
scalebreaker, and between the last 
finishing stand and the downcoilers. 
The strip is flooded with water dur- 
ing its passage over substantially the 
entire length of the tables. This effec- 
tively prevents any excessive grain 
growth due to finishing at a high 
temperature and subsequent slow 
cooling in coils, or in packs at the 
sheet piler. 

















ASSOCIATION OF 


Taube Wl Practice 


Practical information on layout and operation of 
facilities for seamless, butt and electric weld pipe, 
a field in which little information has been pub- 
lished ... 23 articles by 20 authoritative writers 
... invaluable for engineers, operators, trainees 
and students. 
8-% x 11-%in.,........ 196 pages, illustrated, clothbound 
Price: To AISE Members. . . $2.00 
To Others.........$4.00 


IRON AND STEEL ENGINEERS 


1010 Empire Building 
Pittsburgh (22), Pa. 


A selection of articles 


IRON AND STEEL ENGINEER 


on various phases of 


from the 


tube making. 
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BONNOT BILLE EERS FOR ITALY... 
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Billeteering cuts condi -$~ : 
° are building steel production 

costs over 50% °* Speeds to help offset Red threats in Europe by 

production 900% ° Eliminates bringing modernization to continental 


kill; lab billet sheds. 
Se Activated by electric and hydraulic power, 
under finger-touch control, the multi- 
horsepower Billeteer changes dangerous, 
wasteful, manual billet conditioning to 


@ Here you see the fifth Bonnot Billeteer 
to be ordered by Italian Steel Producers 


as this 45 ton giant begins its 7000 mile an operation that is SMOOTH, FAST, 
trip from Canton, Ohio to Italy. AUTOMATIC and with negligible operator 
These 5 Bonnot Billeteers in Italy — fatigue or hazard. 


Alert production men, both in the United 
States and abroad, find that Billeteering 
cuts costs over 50°% — speeds production 
900° —eliminates excessive remelting — 
reduces inventories — permits 100% re- 
covery of chips — and produces a steady 
flow of clean billets ready for rolling. 











Call today for the com- 
plete story on what a 
Bonnot Billeteer can do 
for you! No obligation, 
of course. 


a | The 2 
Engineered For Improved Production € Ol | ? or Co. 


STEEL EQUIPMENT DIVISION 
CANTON 2, OHIO 


Also Manufacturers of — SAWING © PULVERIZING AND MIXING EQUIPMENT ¢ BILLET INSPECTION TABLES 
CRUSHING © DUST PUG MILLS ¢ SINTER PLANT PUG MILLS 
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In 1879, it was the new 
“Wing's Disc Fan” 


wN 


It was 75 years ago that L. J. 
Wing, an ingenious Yankee who had 
come to New York with some ideas 
about mechanical devices, formed the 
company which later became the 
L. J. Wing Mfg. Co., for the purpose 
of manufacturing and selling ““Wing’s 
according to his 


Disc Fan’’ which, 


catalog, would “‘move more air than 


REVOLVING UNIT HEATER 


UTILITY UNIT HEATER 





any other Fan made for heating, ven- 


tilation, drying, etc., as competitive 


trials have shown’”’. Te day, Wing pre vd- 
ucts for ventilation, heating and com- 
bustion are known for their efficiency 
and dependability in all parts of the 
world. The company Mr. Wing founded 
has kept his ideals of originality and 


excellence constantly before them. 





STRAIGHT LINE DUCT FAN 
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ELBOW DUCT FAN 





| today, Wing Fans, Blowers, 
Unit Heaters, Draft Inducers 


and Turbines are serving 





industry the world over 













. 
FACTORIES: L. J. Wi ng Mfo. Oey OFFICES IN 
LINDEN, N.J. — * PRINCIPAL CITIES - 
& EUROPEAN REPRESENTATIVE 
FOR HEATERS : 
MONTREAL i ETABLISSEMENT WANSON 
CANADA Linden * New Jersey BRUSSELS + BELGIUM 





—_— 
MOTOR DRIVEN BLOWER TURBINE BLOWER DRAFT INDUCER TURBINE 
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We cordially invite you to visit us at 
our Booth Nos. 18 and 19 at the 1954 
STEEL EXPOSITION in the 
Cleveland Public Auditorium from Sept. 
28 to Oct. 1, inclusive. 


/ {WMOHAL won vorrace 


REDUCED VOLTAGE CONTROL 
OF CUBICLE CONSTRUCTION 


Standard units consist of: insulated round bus with 
terminals for incoming line; low voltage control trans- 
former; current limiting, high interrupting capacity 
fuses; quick acting, heavy duty contactor with non- 
freezing contacts; magnetic overload relays with in- 
stantaneous and inverse time element electrically reset; 
sealed-off motor terminal compartment; low voltage 
control center; self-contained tank lowering device; 
electrical and mechanical door interlock. Additional 
features such as watt-hour meter, voltmeter, ammeter, 
potential switch, etc., may be provided to meet the 
requirements of specific applications. These self-con- 
tained, self-supporting control units are designed for 
single or group mounting — for indoor or outdoor 
service. 
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See why 
FAST’S Couplings 
are your wisest buy 


LESS DOWN-TIME. Industry finds that Fast’s 
Couplings, the original gear type coupling, 
give trouble-free performance. They save on 
maintenance. Save money (often thousands 
of dollars in production losses) year in, year 
out, because there is no down-time due to 
breakage ... no expense of replacing per- laste Qenines 


ishable parts. installation in a leading 
steel production plant. 







LOWEST COST PER YEAR because Fast’s Cou- 
plings usually outlast the equipment they 


—_——_~. 


connect. Many Fast’s Couplings are still in 
use after 30 years. Why? Because they are 
ruggedly constructed of the sturdiest, most 
practical materials . . . all steel in construc- 
tion, unique in design. 


FREE ENGINEERING SERVICE. The same “Know- 


’ 


how” that goes into the manufacture of 






» . P Close-up of Fast's 
famous Fast’s Couplings . . . that has resulted Coupling . . . proved 


in over three-fourths of a million successful pawistinien che Ss cc8o2 
installations ... applies to its extensive engi- 
neering service. 35 years of experience in de- 
veloping the most satisfactory materials and 
designs, means our staff is well prepared to 
give you the most effective and cost-saving 
solutions to your coupling problems. Just 
outline and send them to Koppers for assist- 
ance. And send for free catalog. Just mail 
the coupon below. 

Cutaway view of 


typical Fast's Coupling. 
Note unique design . 


THE ORIGINAL 


a 
KOPPERS 
> 4 





KOPPERS COMPANY, INC., Fast’s Coupling Dept., 218 Scott St., Baltimore 3, Md. 


Gentlemen: Send me a Free, Fast's Catalog giving detailed descriptions, engineering draw- 
ings, capacity tables and photographs. 


! 
! 
| 
. | 
METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. - | NEMO -----ncnnonocosencacoverereonnnncnneeranesenesecceasssncnsesssnnssnsascscsssssons 
BALTIMORE, MD. This Koppers Division also supplies industry with | c 
American Hammered Industrial Piston and Sealing Rings, Koppers | ic Ri a tea all ae ‘a | 
Electrostatic Precipitators, Aeromaster Fans and Gas Apparatus. | Address .-.---.-------------000eeneennnnnennnnnnnnnnnnnenenenneeeneeeeeeeseeeeeneeeeees | 
Engineered Products Sold with Service | 
L BY - ccccccccnccccccccccccccccccccccccccccececcecees BORO. - <<. SOMO co ccvccccccccccccccce : 
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A Few of the Many 
Satisfied users of pee 
HEROULT FURNACES 


es rn | 


A. M. Byers Company 
Allegheny Ludlum Steel Corporation 
American Steel Foundries 
Crucible Steel Co. of America 
Ingersoll Steel Division, Borg-Warner Corp. 
McLouth Steel Corporation 
Ohio Steel Foundry Company 
Republic Steel Corporation 
Rotary Electric Steel Company 
The Timken Roller Bearing Company 
Vanadium-Alloys Steel Company 


NEW CATALOGUE NOW READY 


Contains up-to-date information on Heroult Elec- 
tric Melting Furnaces — types, sizes, capacities, 
ratings, etc. Write Pittsburgh Office for free copy. 


A> 
<3 TOPS FOR PRODUCTION OF HIGH GRADE STAINLESS, ALLOY AND RIMMING STEELS 








the standard of 
efficiency and safety! 


Embodying the latest in mechanical and electrical equipment, 

these widely used furnaces are noted for their efficient per- 

formance, safety, and low operating cost and maintenance. 
We welcome an opportunity to help you select and install 


the furnace best suited to your particular requirements. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 


Contracting Offices in New York, Philadelphia, Chicago, 
San Francisco and other principal cities. 


United States Steel Export Company, New York 






























Steel Grid Resistors 


These rugged nonbreakable units have proved their merit 
in all kinds of service for many years. Made of steel and 
mica, plus P-G unique and exclusive grid design, P-G 
Standard Resistors are capable of protecting your most 
vital electrical equipment, even where service require- 
ments are severe. Use of correct resistance value with 
ample capacity minimizes resistor trouble. Write for 


BULLETIN No. 500. 










4 WELDED 












Steel Grid Resistors 


These units duplicate values of each P-G 
Standard Steel Grid Resistor. The only change 
is in adding welding links between resistance 
grids. Each welding link is made of the same 
alloy steel used for the grid. These links are 
heli-arc welded from grid to grid to create a 
continuous circuit without disruption to the nor- 
mal path through contact spacers. Thus each 
P-G Welded Resistor has two paths available 
for carrying current. Naturally this offers double 
protection. 
Write for BULLETIN No. 510. 


THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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Up your Furnace Tonnage Pals 
by controlling Hot Blast Temperature 








PACLIStLY 









BLAST 
FURNACE 





HOT BLAST 
THERMOCOUPLE 
| 


(D) POWER 
oe] 4 4-7 BS 2°) 
VALVES 


Efficient, uniform blast furnace operation, stable fusion 
zone, and better silicon control all require accurate 
control of hot blast temperatures. Foxboro Hot Blast 
Temperature Control automatically accomplishes this 
with the simplest, most dependable equipment 
available. 




















Sr 


— 


Moreover, this control system also promotes more 
efficient stove operation ... provides smoother and 
faster establishment of correct temperature after 
change of stoves, and longer refractory life due to 
more uniform operation. 


Why not put this Foxboro Control to work for you 
now ... increase your tonnage, improve product 
quality, and operate stoves more economically. Write 
for Engineering Data Sheet AED 330-9. The Foxboro 
Company, 588 Neponset Ave., Foxboro, Mass., U.S.A. 


Hot Blast 
OX BOR Temperature Control 


REG. U. S. PAT. OFF. 





FACTORIES 1 oN . we UNITED STATES, CANADA AND ENGtANOD 
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Farrel roll grinders are 
available in two types— 
type HD shown here, and 
type TT with traveling 
work table. 


MATHEMATICALLY PRECISE ROLL 


can be his simple ! 


Each Farrel® heavy duty roll grinder is equipped with an auto- 
matic crowning and concaving device. This built-in “brain” guides 
the grinding wheel along a perfectly graduated, mathematically 
accurate curve. Crowned or concaved rolls are ground with both 
halves perfectly symmetrical. 

The grinder, once this device is adjusted, will produce exactly 
the curvature desired, without any further manipulation on the 
part of the operator. The same setting invariably produces exactly 
the same curvature, permitting uniform and easily controlled 
accuracy of contour. 

Accurate “curve control” is only one of the many outstanding 
features of a Farrel heavy duty roll grinder. Write for descriptive 
bulletin giving full details. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, Los Angeles, Houston 


Forrcl-Birmingham 
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Farrel automatic crowning 
and concaving device. 


CONTOUR 











CROWNED 
































CONCAVED 





























STRAIGHT 












































Your Mill 


Lubrication 
System... 








FOR SMALLER MILLS... 
The compact, self-contained 
De Laval Unilube— 
furnished completely 
assembled, ready 

for operation 


































When DELAVAL Designs 





... you know, in advance, that all four funda- 
mentals will be properly provided. You'll get: ' 


1 CORRECT PIPE LINE DESIGN— 


The right sizes, the right fittings, and the 
right slope of drain lines to minimize pres- 
sure drop due to line friction, reduce 
turbulence, and insure streamline flow. 


2 ACCURATE METERING OF 
LUBRICANT— 


To supply each bearing and gear mesh 
point with exactly the correct amount of 
oil at exactly the correct pressure at 
all times. 


3 EFFICIENT TEMPERATURE 
CONTROL— 


Properly designed automatic controls and 
heating and cooling facilities to maintain 
continuous flow of lubricant at predeter- 
mined temperature winter and summer. 


4 THOROUGH OIL PURIFICATION— 


To assure the servicing of wear points 
with uncontaminated oil. Where required, 
De Laval Oil Purifiers, the finest in indus- 
try, are provided. 


De Laval custom engineered lubrication sys- 
tems are serving efficiently and economically 
in many of the best known mills in the country. 








THE DE LAVAL 
SEPARATOR COMPANY 


Poughkeepsie, New York 
427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO. 
61 Beale St., San Francisco 5 





® 


E LAVAL 


ENGINEERED 
MILL LUBRICATION 
SYSTEM 
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1 ANis-Chalmons quinn for Steel, Mi Duty ok... 


Hairless — 
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33,000 kw of steam-electric power for Fairless. 
Turbine features include accessibility of stop and inlet valves, 
centralized operating controls, self-contained and automatic 
steam-sealed gland system, above-the-floor oil piping and 
effective control of horizontal and vertical thermal move- 
ments. The generator offers simplified hydrogen seals and 


control, spiral stator ventilation, flexible core mounting, and 
“walk-in” exciter housing. 


Double-armature twin drives power this two-stand 
tin temper mill. Driving the No. 1 stand at left are four 
150-hp de armatures. Four 200-hp armatures comprise the 
No. 2 stand drive at right. 











Another Allis-Chalmers 
first ... voltage, current and 
tension regulation of the two- 
stand tin temper mill is pro- 
vided by magnetic amplifiers 
which offer the most modern 
refinements to the control 
circuits. 


ALLIS: 






























































S ° 

I ’ 
Fairless f 
U8, Sil Copontn: ae 


plant in the Delaware 

Valley, engineered for 

modern mill operations 

... produces its own coke, iron and steel as 
well as finished steel . . . is one of the largest 
plants of its kind in the world. 


Again, as in other important mills of this 


/ vital industry, Allis-Chalmers was called up- Allis-Chalmers controls, motor-generator sets, and 
b on to furnish a wide variety of equipment drive motors for the 30-in. billet mill. Left background shows 
, designed for steel mill duty. the 8000-kw m-g unit powered by an 11,200-hp synchronous 
Rolling steel requires tremendous power, motor, variable voltage control panel, and a 3-unit 180-kw 
a part of which is produced by an Allis- exciter m-g set. The six drive motors are rated 1750 hp, 
Chalmers 33,000-kw turbine generator unit. 300/600 rpm, 600 volts de. 
All 250-volt direct current for material han- 
dling . . . from ore to finished steel .. . is 
supplied by A-C rectifier units totaling 
25,000 kw and located throughout the plant 
for maximum efficiency. Important rolling 
operations for billet mills, hot strip mill, and 
the two-stand tin temper mill are accom- 


plished with controls, motors and generators 
designed and built by Allis-Chalmers. 


For specific information on controls, drives 
and other electrical equipment to meet the 
needs of your expansion or conversion pro- 
gram, contact the nearby A-C office or write 
to Allis-Chalmers, Milwaukee 1, Wisconsin. 








Four 1250-hp, 400/800-rpm, 600-volt 
de motors driving four stands in the 21- 
in. continuous billet mill. Variable volt- 
age controls, 4000-kw synchronous m-g 
set, and a 130-kw exciter m-g set for 
this mill were also furnished by Allis- 
Chalmers. 


One of four universal roughing stand 
drives in the 80-inch hot strip mill. 
Operating in conjunction with the 3500- 
hp broadside wound rotor motor shown 
on the cover, these four 6000-hp syn- 
chronous motors provide power for re- 
ducing large slabs. Other A-C motors in 
this mill include a 2000-hp synchronous 
scale breaking motor and two 500-hp 
wound rotor motors for a vertical edger. 


CHALMERS 


Fairless 
Works 

















Outdoor type main transformers for two 
1500-kw, 250-volt rectifier units in the Open Hearth 
area. These transformers are oil insulated self- 
cooled, with built-in interphase reactors, and are 
provided with ground level tap changers for ease 
of operation, and broad flanged wheels for use on 
rails or flat surfaces. 





One of two 1500-kw, 250-volt 
rectifiers supplying direct current to 
cranes, pig casting machines, bailer, 
slag cars, and stock house equipment 
in Open Hearth Furnace area. Each 
unit substation is designed for a 
three-phase, 13,800-volt, 60-cycle 
supply and is suitable for starting 
and stopping by manual or remote 
control. 


Two 500-kw, 250-volt metal-clad rectifier units 
supplying dc service to coke plant pusher and coke 
handling equipment in the Coke Oven area. Units 
are factory assembled and wired, complete with dc 
switchgear and transformers. Both rectifier units 
feed a common load, providing maximum avail- 
ability at all times. 


ALLIS-CHALMERS 


MIIWALIKFF 1 WISCONSIN 












steel plant to 


Best Cycle 
for Your 
Requirements 








High or low pressure cycle, 
according to your particu- 
lar needs. Air Products is 
experienced with both for 
unbiased appraisal. 


Entrust this important portion of your 
Air Products 





(MCORP ORATEO 


Engineering Staff 
Always 
Available 


.. . through planning, pro- 
cess design, fabrication, 
erection, start-up, and on 
through the years of 
operation. 





Integrated 
Engineering- 
Manufacturing 
Service 


Engineering staff at the 
scene of manufacture. 
Allows best transposition 
of engineering skill into 
completed apparatus. 





Specialists in 
Low-Temperature 
Processing 


Air Products has de- 
signed and built over 600 
low-temperature plants for 
gas separation. Trouble- 
free progress from planning 
to start-up. 





Modern 
Production 
Equipment 

and Methods 


Small parts made on mass 
production equipment... . 
sub-assemblies made on 
assembly lines. Moving 


parts are interchangeable. 





Oxygen-Nitrogen Generators 















Service Points 
throughout 
the U.S. 


Air Products’ skilled erec- 
tion-service engineers and 
technicians . .. plus stocks 
of spare parts ... are lo- 
cated at strategic points 
in the U.S. 











_ requirements for oxygen 
and/or nitrogen... whatever 


purities, capacities, pressures you 
need ...can be obtained at lowest 
final cost with an Air Products 


—~ x, _ Also Standard High-Purity Oxygen-Nitrogen Generators 
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Tonnage Generator. Air Products 
does the complete job maintaining 
close cooperation with you. Prog- 
ress is smooth, fast. You get the 
best possible design and most de- 


pendable equipment. You save en- 
gineering time... maintenance costs 
...costlydown-time. Talk it overwith 
us! Air Products Incorporated, 
Dept. P Box 538, Allentown, Pa. 


. . + “Package” and Larger 


4 Capacity Hydrogen Purification Plants . . . other Low-Temperature Processing Plants 
for Gas Separation. Write on company letterhead for 36-page Brochure. 


Air Products 


INCORPORATED 


Specialists in Low-Temperature Processing 


WASTE HEAT BOILER CLEANED 
BY DOWELL IN 13 HOURS 


Inspection after chemical cleaning showed boiler 
free of scale—danger of burning tubes minimized 


The water side of a waste heat boiler had hecome fouled with 
scale. Cleaning of the unit was necessary to avoid the risk of 


burning the tubes. Dowell was called to do the job. 


In just 13 hours, Dowell engineers cleaned the 6,000-gallon 
capacity boiler, using chemical solvents. The unit was found 
to be metal-clean upon inspection after the job was com- 
pleted—thus the risk of burning the tubes was reduced to 


a minimum, 


Many types of boilers, heat exchange and process equipment 
have been cleaned by Dowell’s chemical methods . . . without 


dismantling and with a minimum of downtime. This service 


DOWELL SERVICE 


has saved thousands of man-hours and helped to prevent 
costly repairs and replacements. 


Perhaps chemical cleaning could improve the efficiency of 


equipment in your plant. Dowell engineers do the job for 
you. They bring specially prepared solvents in truck-mounted 
tanks right to the job, along with all necessary pumping and 
control equipment. They apply the liquid solvents according 
to the technique demanded by the job: filling, spraying, 
jetting, cascading or vaporizing. The chemicals go wherever 
steam and water flow, reaching surfaces inaccessible to other 
methods. Often equipment may be cleaned while in operation. 
A Dowell engineer will be happy to discuss your cleaning 
problems with you—make estimates, if you wish—no obliga- 
tion, of course. For more facts about Dowell Service. call 
the nearest of more than 130 offices, or write directly to 


Department H-29, DOWELL INCORPORATED, TULSA 1, OKLAHOMA, 


chemical cleaning service for industry 
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A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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Date-line Diaty.. 





July 1 
A U. S. Steel Corp. announced an upward adjust- 
ment in steel prices equal to approximately $3 per 
ton. This was a result of the recent increase in produc- 
tion costs due to the settlement made with the United 
Steelworkers. Other leading companies followed suit. 
July 3 

A The Independent Steelworkers Union at Weirton 
Steel Co. approved a 12¢ wage pension insurance 
settlement. Over 11,000 production and maintenance 
employees will receive a 5¢ hr wage increase plus 
insurance and pension improvements. 

July 5 

A The AISI reports operating rate of the steel indus- 
try for the week starting July 5 is scheduled at 59.7 
per cent of capacity. This is equivalent to 1,424,000 
tons compared with 1,568,000 tons one week ago 
and 2,092,000 tons one year ago. Index of production 
for the week is 88.6. 

July 7 

A According to the Commerce Dept., business in- 
ventories fell below year-ago levels for the first time 
since Korea. On May 31, stocks of manufacturers, 
wholesalers and retailers were valued at $79,600,- 
000,000, a drop of $714,000,000 from the preceding 
month-end level. 

A The Secretary of the Treasury reported Govern- 
ment debt totaled $270,800,000,000 on June 30 
which was $5,300,000,000 above the level one year 
ago. 

July 8 

A According to the Labor and Commerce Depts., 
construction outlays rose to $3,300,000,000 in June, 
314 per cent above a year ago, which brought build- 
ing expenditures to a record $16,600,000,000. 

A June employment gained 979,000 over May and 
remained unchanged in contrast to its usual sharp 
June rise. Total employment in June was 62,098,000. 
A The Aluminum Association reported primary pro- 
duction of aluminum in May 1954 totaled 250, 175,- 
582 lb as compared with 240,867,314 lb in the pre- 
vious month and 210,953,111 in May one year ago. 
July 12 

A Auto dealers sold 561,200 new cars during June 
which was an 8 per cent increase over one year ago, 
the only month this year when sales exceeded the 
corresponding month for the previous year. 

A Erie, Nickel Plate and Lackawanna railroads will 
put piggyback service into operation very soon. Ex- 
pected to follow shortly are the Pennsylvania, Balti- 
more and Ohio and the Wabash. 

A The AISI reports operating rate of the steel indus- 
try for the week starting July 12 is scheduled at 65.4 
per cent of capacity. This is equivalent to 1,559,000 
tons compared with 1,430,000 tons one week ago 
and 2,134,000 tons one year ago. Index of production 
for the week is 97.1. 


July 13 

A A bill was passed by the House requiring the 
Government to continue operating its Texas City tin 
smelter through next June. 

A Dominion Foundries Steel, Ltd. will construct a 
new 56-in. strip mill costing $3,500,000 at its plant 
in Hamilton, Ontario, Canada. 
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July 14 
A Personal income for May ran at a yearly pace of 
$285,200,000,000 or $800,000,000 above the April 
rate, but $1,100,000,000 below May 1953, as re- 
ported by the Commerce Dept. 

A National production of goods and services in 1953 
rose to a record $364,900,000,000, the Commerce 
Dept. announced. 


A According to The Aluminum Association, primary 
aluminum production in the United States in June 
1954 totaled 241,360,488 lb in comparison with the 
250,287,697 lb in May and 208,303,690 lb in June 
1953. 


July 15 

A The F. W. Dodge Corp. reports contracts for future 
construction in the 37 states east of the Rockies 
smashed records in June with a total of $1,733,264,- 
000, the highest for any June, and 43 per cent ahead 
of June 1953. 


A Republic Steel Corp. reported earnings of $2.22 
a common share in the second quarter ending June 30 
compared with $1.79 a common share in the first 
quarter of 1954 and $2.46 in the June quarter of 
1953. Total revenues in the second quarter were 
$218, 139,584 with a net profit of $13,712,933 com- 
pared with $305,261,138 and $14,931,475 for the 
second quarter of 1953. 


July 16 

A Dividend payments in May by U. S. corporations 
totaled almost $228,000,000, which is a 2.5 per cent 
increase over May 1953, as reported by the Com- 
merce Dept. 


A Sales and revenues of Allegheny Ludlum Steel 
Corp. for the second quarter of 1954 totaled $39, - 
671,054 with net earnings of $828,221 or 44¢ per 
share of common stock. This compares with $65,632, - 
845 sales, $2,163,275, or $1.25 profit for same 
quarter in 1953. Sales for first six months of 1954 
totaled $85,285,193 with profit of $1,891,671 or 
$1.01 a share. 

July 19 

A According to the British Iron and Steel Institute, 
steel production for the first six months of 1954 hit a 
record 10,500,000 net tons. The BISI predicts an 
output of 20,400,000 net tons for the year 1954 com- 
pared with 19,400,000 net tons produced in 1953. 


A Deliveries of new domestic freight cars in June 
1954 totaled 2650 compared with 3173 in May and 
6463 in June 1953 as reported by the ARCI. Orders in 
June totaled 1139 cars leaving a backlog of cars on 
order as of July 1, 1954 at 13,860 compared with 
15,615 on June 1. 

A The AISI reports operating rate of the steel indus- 
try for the week starting July 19 is scheduled at 66.0 
per cent of capacity. This is equivalent to 1,573,000 
tons as compared with 1,534,000 tons one week ago 
and 2,128,000 tons one year ago. Index of production 
for the week is 97.9. 

July 20 

A On sales of $116,422,718, net earnings of 
$6,081,216 equal to $1.82 per share were an- 
nounced by The Youngstown Sheet and Tube Co. for 
the second quarter of 1954 compared with sales of 
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$104,312,290, and net earnings of $2,989,478 for 
the first quarter of 1954. In the second quarter of 
1953, sales totaled $141,032,802 with earnings of 
$7,985,231. 


July 23 

A The American Steel & Wire Div. of U.S. Steel Corp. 
announced it will be closing its open hearth furnaces 
at Worcester, Mass. in the near future. This will affect 
about 10 percent of its 3300 employees at this plant. 
A The federal deficit for the year ending June 30 
was $3,029,000,000. 

A Follansbee Steel Corp. reported that certain sub- 
stantial financial interests have offered to purchase 
the company’s assets. The proposal will be set before 
the shareholders shortly. 

A Detroit Steel Corp. reported net loss of $329,763 
or 13¢ per share for the second quarter compared 
with a net loss of $237,980 or 10¢ a share in the 
preceding quarter. 

A Granite City Steel Co.'s earnings for the first six 
months of 1954 dropped sharply to $1,549,932 or 
79¢ a share as compared with $3,199,869 equal to 
$1.85 a share for the first half in 1953. 

July 24 

A Lukens Steel Co. had a net income of $1,735,041, 
after provision for income taxes, for the first three 
quarters ended July 3 of its 1954 year. Income for 
the period was $5.45 a share. This compared with a 
net income for the corresponding period in 1953 of 
$3,207,126 or $10.08 a share. Net sales totaled 
$54,855,696 compared with $69,666,509 for the 
first three quarters of 1953. 

July 26 

A Announcement was made of the consolidation of 
the Damascus Tube Co. of Greenville, Pa. and Swan 
Engineering Co. of Bloomfield, N. J. 

A Armco Steel Corp. announced net earnings for 
the first six months of 1954 of $19,001,116 or $3.64 
per share. The 1953 period showed net earnings of 
$16,078,533 or $3.08 per share. Second quarter 
1954 sales were $135,725,096 with a profit of 
$9,863,891 or $1.89 a share compared with the first 
quarter in 1954 with sales of $131,346,000 and 
net earnings of $9,137,226 or $1.75 a share. 

A The AISI reports operating rate of the steel indus- 
try for the week starting July 26 is scheduled at 64.5 
per cent of capacity. This is equivalent to 1,538,000 
tons compared with 1,557,000 tons one week ago and 
2,087,000 tons one year ago. Index of production 
for the week is 95.7. 

A The AISC reports June shipments of fabricated 
structural steel amounted to 290,262 tons, an increase 
of 14 per cent over the previous month. Total ship- 
ments for the first half of 1954 were 1,621,793 tons 
compared with total shipments of 1,560,470 for the 
first half of 1953. Sales in June totaled 219,306 tons 
leaving a backlog as of June 30 of 1,390,613 tons. 
A Machine tool builders in June booked the largest 
amount of new business since last October. Orders 
increased to $55,000,000, 34 per cent over May. 
July 27 

A U. S. Steel Corp. reported income for the second 
quarter at $49,020,738, or $1.63 a share. Income 
for the first half of 1954 is reported at $93,851,114 
as compared with $105,016,764 for the first six 
months in 1953. 

A Jones and Laughlin Steel Corp. reported net in- 
come for the second quarter of 1954 at $6,326,000 
or 96¢ a share compared with $5,821,000 for the 
first quarter. For the first six months of 1954 net 
income was $12,147,000 or $1.84 a share. Sales and 
operating revenues for the second quarter were 
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$133,486,000 compared with $127,880,000 for the 
first quarter. 

A United Engineering and Foundry Co. reported a 
net income of $1,486,958, equal to 59¢ per common 
share for the first six months of 1954 as compared 
with $2,043,709 equal to 82¢ per common share in 
the corresponding six months of 1953. Sales totaled 
$27,246,531 for the first six months compared with 
$39,974,547 last year. 

July 28 

A Crucible Steel Co. of America reported net in- 
come for the June 30, 1954 quarter at $782,470 
compared with an income of $2,165,641 for the 
corresponding quarter in 1953. Income for the first 
six months of 1954 was $1,312,395 compared with 
$3,922,470 in 1953, on sales of $84,555,951 and 
$126,388,737 respectively. 

A Inland Steel Co. reported a record net income 
of $19,417,669 or $3.92 a share for the first half of 
1954 compared with an income of $15,677,521 or 
$3.20 a share for the corresponding period in 1953. 
Net income for the second quarter of 1954 was 
$9,954,419 compared with $8,872,371 for the cor- 
responding 1953 period. Sales in the 1954 second 
quarter totaled $141,028,039 compared with $151,- 
439,684 in 1953. 

July 29 

A According to The Aluminum Association, primary 
production in the first half of 1954 was 1,430,652,841 
lb or almost 20 percent over the same period of 1953 
and almost as much as during the entire year of 1950. 
A Wheeling Steel Corp. reported a net profit for the 
quarter ending June 30, 1954 of $3,247,638 equiva- 
lent to $1.97 per share compared with $2.56 a share 
in 1953. Profits for the first six months of 1954 
amounted to $4,383,024 or $2.45 per share. Gross 
sales for the first six months were $94,942,720, down 
15 per cent. 

July 30 

A Talks have been held on possibility of merging 
Bethlehem Steel Corp. with Youngstown Sheet and 
Tube Co. 

A The Colorado Fuel and Iron Corp. reported the 
operations for their fiscal year ending June 30 result- 
ed in net income of $7,051,729 equal to $2.46 a 
share on common stock. This compares with the pre- 
vious year’s net income of $8,031,224 or $3.09 per 
share on common stock. Total sales for the year were 
$250, 235,696. 

A National Steel Corp. reports net earnings for the 
quarter ending June 30, 1954 of $6,605,123 equal 
to 90¢ per share on sales of $121,427,694 which 
compared with earnings in the second quarter of 
1953 of $12,989,799 equal to $1.77 per share on 
sales of $177,803,529. Earnings for the first six 
months of 1954 were $13,025,348 or $1.77 a share 
in comparison with earnings of the same period in 
1953 of $24,074,732 or $3.27 a share. 

A Sharon Steel Corp. reported for the second quarter 
of 1954 a net income of $573,546 equal to 52¢ a 
share. A net income of $644,262 equal to 58¢ a 
share was declared for the first six months ending 
June 30, 1954 compared with $4,100,967 equal to 
$3.73 a share for the first six months ending June 30, 
1953. Sales for the first half of 1954 were $47,972,- 
633 compared with $94,843,911 in 1953. 

A Bethlehem Steel Corp. declares net earnings of 
$30,755,412 or $3.04 a common share for the June 
quarter as compared with the $2.81 share in the 
same quarter in 1953 and $2.73 a share in the 
March quarter. Sales for the first six months totaled 
— compared with $1,056,293,226 in 
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Another Bedford Mill Type Crane 
at Timken Roller Bearing Company 


The Timken Roller Bearing Com- 
pany has just installed a new 30-ton 
Bedford crane over the stripper build- 
ing in their mill at Canton, Ohio. This 
is the second Bedford crane to be in- 
stalled by the Timken Roller Bearing 
Company at Canton since July, 1952. 
The new crane has a 61'2” span with 
32’5” lift. Built to AISE specifica- 
tions, it has air-conditioned cab, 
worm drive gear on the hoist, and 
welded girders. 

Proof of the superiority of Bedford 
cranes is found in the high percentage 
of repeat orders from important 
owners through the years. 

Available in all types and sizes... 


BEDFORD FOUNDRY & MACHINE COMPANY, INC. 


from 5 tons to 350 tons, and up, for 
all kinds of indoor and outdoor 
services . . . each Bedford crane is 
individually engineered and precision 
built for its specific application. 

Built to the most modern standards 
and backed by more than 52 years of 
specialized crane building and wtili- 
zation experience ... Bedford cranes 
have won fame the world over for ad- 
vanced design—and for safe, smooth, 
more dependable performance. 

You are invited to consult a Bed- 
ford engineer on your next crane 
problem . . . with all the facts on the 
table we believe you too will make 
your next crane a Bedford. 
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(Write for complete catalog 
describing Bedford Cranes 
in detail.) 








New York Office: 280 Madison Avenue 
New York 16, N. Y., Phone MUrray Hill 5-0233 


Pittsburgh Office: Oliver Building, Room 1241 
Phone ATlantic 1-0136 


- BEDFORD, INDIANA 
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STEEL OUTPUT INCREASED BY 110 TONS PER DAY “COMPLETED 30 HOUR TEST IN JUST 6 HOURS!” “We 
REPORTS STEEL PRODUCER: Tap-to-tap time reduced from completed what normally would have been a 30 hour test in 


18 to 12 hours . . . Fuel cut 46% per ton produced . . . Ton- just 6 hours,” writes the Eclipse Fuel Engineering Co. of Rock- 
nage up 50% daily! That's the job Cities Service Heat Prover ford, Ill. “We found the Heat Prover equally exact, perhaps 
helped perform for one of the largest steel producers. more exact than standard commercial testing equipment.” 


INDUSTRY REPORTS ON FURNACE OPERATION: 


PRODUCTION UP, COSTS DOWN 
WITH CITIES SERVICE HEAT PROVER 


Shown above are just two of the many outstanding accounts 
of the Heat Prover’s impressive accomplishments. Wherever a 
furnace operation is involved, the Heat Prover can help in- 
crease productivity by providing: 

@ Rapid, continuous sampling 

@ Simultaneous reading of oxygen and combustibles 

@ Direct measurement of oxygen and combustibles 

@ Easy portability 

® Free maintenance and re-calibration service 
Learn how the Heat Prover, supplied and maintained free by 
Cities Service, can benefit you. For details, contact your near- 


est Cities Service office or write: Cities Service Oil Company, 
Sixty Wall Tower, New York City 5, N.Y. 


See The Heat Prover in action at the Cities Service Exhibit at the lron and 
Steel Exposition, Cleveland Auditorium, Sept.28-Oct. 1.Booths 483 and 484. 





THE CITIES SERVICE HEAT PROVER... C | TI ES bs) RVICE 
Not an instrument that you buy ... but a 


service we supply .. . FREE! QUALITY PETROLEUM PRODUCTS 
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record! 


15-Ton unloaders with EC&M control set new records 
in unloading time and low maintenance costs at the 
Baltimore & Ohio,Curtis Bay Ore Pier 


20,560 TONS OF IRON ORE UNLOADED IN 13 HOURS AND 55 
MINUTES! Fast-operating EC&M Line-Arc Contactor Control with 
EC&M Time-Current Acceleration helped establish this record. 

EC&M Control Apparatus and Control Engineering also provide out- 
standing safety during all operations. Power for motor drives is fed 
through operator’s cab for safe, direct control. Dynamic braking for 
quick trolley stop is automatically applied in end-zones and if power 
fails. EC&M Quadruplex Controllers insure that the 4 bridge motors 
share the load equally and that brakes release and set uniformly. 


Replacement part cost, in this installation, has been only 25¢ per 1000- 
tons of ore unloaded over a 3 year period. The record proves that high 
output with low upkeep is yours when you select EC&M Control. 


3051 


Write today for Bulletin 921-OU 


Faster 
response 
assured by 
Time-Current 
Acceleration 
Relays 


EC&M 


Time Current 


THE ELECTRIC CONTROLLER @& MFG. CO, 2698 £. 79th Street * Cleveland 4, Ohio 
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SHAPING METAL FOR ALL INDUSTRY | 





| J fs pA Choose from 11 types of Ohio Iron and Steel Rolls: 
4 Carbon Steel Rolls Denso Iron Rolls 
Ohioloy Rolls Nickel Grain Rolls 
~ Ohioloy ‘'K’’ Rolls Special Iron Rolls 
bi Holl-O-Cast Rolls Nioloy Rolls 
Chilled tron Rolls Flintuff Rolls 
Ohio Double-Pour Rolls 


THE OHIO STEEL FOUNDRY CO. 


LIMA, OHIO Plants at Lima and Springfield, Ohio 














Industry News... 


REPUBLIC ANNOUNCES $10,000,000 EXPANSION 
PROGRAM FOR INDIANA AND OHIO PLANTS 


AThe largest appropriation made by 
Republic Steel Corp. since the steel 
industry production rate began to 
drop nearly a year ago was announc- 
ed when the company’s directors ap- 
proved a $10,000,000 expansion and 
improvement program. 

Largest part of the appropriations 
will be spent in Ohio’s Mahoning Val- 
ley with more than $5,000,000 sched- 
uled for new equipment in the com- 
pany’s plants in Warren and Youngs- 
town. 

Included in the new projects is con- 
tinuous hot dip galvanizing equip- 
ment in Warren, signaling an impor- 
tant addition to Republic’s diversi- 
fied production facilities. In Youngs- 
town a substantial amount will go for 
a hydraulic pipe expander to produce 
electric weld line pipe for higher pres- 
sure lines. 

A new building and equipment at 
the Union Drawn Steel Division 
plant in Gary, Ind., new hot rolled 
strip coiling equipment in the Cleve- 
land district and a new building and 
equipment at the Culvert Division 
plant in Canton, Ohio are also in- 
cluded. 

In announcing the appropriations, 
C.M. White, president, declared, “Al- 
though the first six months of this 
year showed a sharp drop in steel pro- 
duction compared with 1953, we feel 
optimistic about the future of the 
steel business, Republic has shown 
that good earnings can be maintained 
with operations around 70 per cent 
of capacity.” 

Work is to commence immediately 
on the continuous hot dip galvanizing 
project at Warren. The new equip- 
ment will be installed in the present 
sheet and tin building and will in- 
crease the plant’s finishing facilities 
by 9,000 tons a month. 

The continuous strip galvanizing 
line, which will process cold rolled 
steel up to 48 in. wide, is being 
designed and built by Wean Engi- 
neering Co. 

Coils of steel, up to 40,000 Ib in 
weight, with a maximum thickness of 
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16 gage, will be continuously coated 
with zine at the rate of about 300 ft a 
minute. Length of the entire line will 
he about 600 ft. 

The new Republic line will permit 
processing of a wide range of accu- 
rately tempered steels, since the coils 
will be annealed and temper rolled 
before entering the galvanizing line. 

The hydraulic pipe expander to be 
installed in Youngstown will produce 
electric weld line pipe with improved 
physical properties to meet the need 
for higher pressure oil and gas lines 
now being more widely used through- 
out the country. 

The equipment will cold expand 
and test 8°%<-in. to 16-in. line pipe in 
lengths up to 48 ft. The installation 
will require some relocation and rear- 
rangement of existing equipment to 
provide the most advantageous ma- 
terial flow. 

Other appropriations for the War- 
ren and Youngstown plants include 


improvements of pickling facilities, 
roll turning equipment, alterations to 
an uncoiler, a new strip width gage 
and a thickness indicator for a cold 
strip mill. 

The will 
house production facilities for an ad- 
ditional 1500 tons of carbon and alloy 
cold-drawn bars, and 600 tons of al- 


new building in Gary 


loy cold-heading wire per month to 
meet increased demands of Midwest- 
ern customers. 

The super 
highway and turnpike construction 
makes expansion of Republic’s Cul- 
vert Division in Canton desirable. 
The new building will contain facili- 
ties for fabricating an additional 
5,000 tons month of sectional 
plate structures for highway drain- 
age purposes. 


nation-wide boom in 


per 


ORE PROCESS PLANT 
COMPLETED BY KAISER 


ACompletion of a new plant design- 
ed to extract the maximum amount 
of iron ore from the high-grade de- 
posits at Eagle Mountain, Calif. was 
announced by Kaiser Steel Corp. 


SEAMLESS TUBING “SHOVES OFF’’ FOR ALASKA 


A barge load of 500 tons of 8° in. seamless steel tubing from the Aliquippa 
Works of Jones & Laughlin Steel Corp. prepares to embark on the first 
leg of a 9500-mile ‘‘all-water’’ trip. The pipe, part of an 8300-ton ship- 
ment, will be transferred to a freighter at New Orleans and shipped 
through the Panama Canal up the West Coast to Haines, Alaska. It is 
destined for installation in the new $30,000,000, 621-mile Haines-Fairbanks 
Pipeline, being built by the U. S. Army to carry aviation, motor, jet and 
diesel fuels to military bases in the interior of Alaska. 








The average iron content of the 
ore as mined from the open pit oper- 
ation is 51 per cent, recognized 
throughout the industry to be high- 
grade ore. After being processed 
through the new facilities, the ore 
will have an average iron content of 
56 per cent. 

The first step in the process is a 

i magnetic unit which attracts high- 

At : . grade magnetite ore, just as a magnet 

Herc-Alloy ’ will attract iron filings. The remain- 

j ing ore (hematite) is then sent 

—_ ' through a liquid solution where the 

above... of higher-grade ore, which is heaviest, 

drops to the bottom and is taken off 

and combined with the high-grade 

magnetite ore for loading into rail- 

road cars. The ore with lower iron 

content, being lighter in weight, is 

floated away by the solution and sent 
to a waste stockpile. 

The plant, constructed by Kaiser 
Engineers Division of Henry J. 
Kaiser Co., is designed to process 
more than 2,000,000 tons of ore per 
year. The liquid solution which floats 
off the lower-grade ores is essentially 
a mixture of water and ferrosilicon, 
the formulation of which involved ex- 
tended scientific studies to achieve 
the proper weight balance. 

This marks another step in the 
company’s extensive development 
program at Eagle Mountain, where 





deposits are sufficient to supply 
Kaiser Steel’s operations for many 


decades. 


LICENSES U. S. STEEL 
FOR HIGH-TOP PROCESS 


A Signing of a license agreement by 
the U.S. Steel Corp. with Arthur D. 
Little, Inc., of Cambridge, Mass., 
who introduced and pioneered high- 
top pressure operation of blast fur- 


DANGER, 






SPECIFY 


San Gute naces, has been announced. This 


SLING CHAINS | a | 
j Book process, which is essentially the pres- 


The Allegheny Ludium Steel Corp., pictured above, surizing of the top part of the fur- 
uses Herc-Alloy Sling Chains for hundreds of tough 
lifting jobs in its plants. In addition to maximum safety, 
Allegheny Ludlum also enjoys the extra economy of 
longer-lasting Herc-Alloy. These sling chains offer still 
another advantage...a weight reduction unmatched 





Write 









nace, has increased the daily output 

of those blast furnaces already con- 

verted by as much as 15 per cent. 
Dr. Earl P. Stevenson, president of 


( HERC-ALIOY 


Sling Chains are reg- 
istered by individual 
serial number and can 


- yor a by any other alloy chain without any sacrifice in tensile the Cambridge research organization, 
ail cudiiieiione. ° strength. This reduces worker fatigue. All things con- in calling this: development one of 
sidered, don’t you think Herc-Alloy Sling Chains are the most significant advances in fer- 
worth a try in your plant. rous metallurgy, indicated that the 
successful application and acceptance 
COLUMB C of the process came only after several 
years of basic research in the ADL 
laboratories followed by pilot-plant 
CHAIN CORPORATION 0 oO ( OLLOW C6 Dp p Ol-pian 
operation and demonstration to the 
HOISTS AND CHAIN TONAWANDA, NEW YORK steel industrv 
- DISTRICT OFFICES: NEW YORK, CHICAGO, CLEVELAND 7° 


In Conada: McKINNON COLUMBUS CHAIN LIMITED, ST. CATHARINES, ONTARIO 
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PROVIDES... 


@ COMPLETE 
ENGINEERING SERVICE 


@ MODERN 
FABRICATION SHOPS 


@ EXPERIENCED 
SUPERVISORY PERSONNEL 
AND ERECTION CREWS 





C. A. BRASSERT, President 


ENGINEERS General Offices: Union Bank Bldg. 
FABRICATORS Pittsburgh 22, Pa. 


ERECTORS SHOPS at NILES, OHIO 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 
among the first to produce static castings and the first 
to produce centrifugal castings. We are old hands at 


producing castings alloyed to fit each spec! tc requirement 


and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma-ray technicians. If you would like more 
preliminary information, send for Bulletin No. 8-DU-4 


THE VURAL T company 


- 
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The high-top pressure process was 
first tried experimentally during 
World War IL by cooperation be- 
tween the War Metallurgy Commit- 
tee and Republic Steel Corp. In 1953 
an all-time company record of pig 
iron production was set, using one of 
Republic’s pressurized furnaces. This 
production of 574,028 tons of iron 
ranks it among the top producing 
furnaces in the country. 

Today there are nine licensed pres- 
surized furnaces in operation in 
the U. S. Licenses for the process 
have also been granted English 
and European steel companies, and it 
is known that Russia has converted 
many of its furnaces to the new proc- 
ess, although “without licenses.” It 
was announced recently by the 
British Broadcasting Co. that the 
U.S.S.R. Zaporoyhye Iron and Steel 
Works had converted their four blast 
furnaces to top pressure operation. 
These four are in addition to at least 
seven others known to have been 
converted to pressure behind the 
Iron Curtain. 

The top pressure operation is ac- 
complished by throttling the gases 
from the furnace. The reducing gas is 
thus slowed down and pressure built 
up in the furnace. In addition to in- 
creased output the consumption of 
coke is reduced and flue dust losses 
are reduced by more than a third. 
The cost of installation is about two 
per cent of the original furnace cost. 


B&W TO BUILD ATOMIC 
HEAT EXCHANGER UNITS 


AA contract to furnish two heat 
exchangers for the first full-scale 
nuclear power plant ever built in 
the U. S. has been signed by the 
Babcock & Wilcox Co. The contract 
is with Westinghouse Electric Corp. 
which has responsibility for the nu- 
clear portion of the project under an 
agreement with the Atomic Energy 
Commission. 

The Duquesne Light Co. will build 
the electric-generating portion and 
will operate the power plant which 
is to be located on a site near Ship- 
pingport, Pa. 

“The two Babcock & Wilcox heat 
exchangers are a new design which 
involves less expensive materials 
and fewer complex shop operations 
than those used in any previous units 
of this type,” said C. H. Gray, vice 
president in charge of B & W’s Atomic 
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PRESSURE CYLINDER 
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Operator machines a pressure cylinder 
on a 110-in. lathe at the Mesta 
Machine Co., in West Homestead, 
Pa. This is one of the eight cylinders 
in the 50,000 ton hydraulic forg- 
ing press which Mesta is building 
for the U. S. Air Force. These 
cylinders were forged from alloy 
steel ingots weighing 198,500 Ib 
each and are machined to an inside 
diameter of 5 ft-'4 in. with 10-in. 
wall thickness and 11 ft-7)4 in. 
long. 





Energy Division. “This is in keeping 
with the major aim of the project 
which is to demonstrate the economic 
feasibility of nuclear power.” 


NEAR COMPLETION 
ON ARMCO PROJECT 


A The $10,000,000 expansion pro- 
gram at Armco Steel Corp. Ashland 
Works is rapidly nearing completion. 

In addition to the $40,000,000 hot 
strip mill completed last year, new 
facilities include a four-high 58-in. 
cold reversing mill, a continuous strip 
pickler, and two Armco Zincgrip 
lines. The Zinegrip units, one heavy 
gage and one light gage, coat strip 
steel with zinc in a continuous opera- 
tion. The patented by 
Armco. 

The cold reversing mill and the 
continuous pickler are now in opera- 
tion and the light gage line will start 
production within a few days. The 
heavy gage unit, which will process 
steel as thick as 10 gage, is expected 
to begin operation within two 
months. 

These new facilities will add sev- 
cral new products to those already 
produced at Ashland. Hot rolled and 
pickled coils will now be turned out 
at the plant, in addition to both light 
and heavy gage sheets. 

The new facilities embody the lat- 


process Is 


est developments and improvements 
in steel plant equipment design. The 
cold reversing mill is powered by mo- 
tors totaling 4500 hp and will turn 
out cold reduced strip at a maximum 
speed of 1650 per minute. The mill 
will process strip up to 48 in. in width. 

The new Zinegrip lines have a 
greater capacity than any of the four 
similar units Armco already has in 
operation at its Middletown, Ohio, 
and Butler, Pa. plants. The heavy 
gage line will coat steel up to 80 in. in 


IS HEAT 


YOUR 


Keep them COOL 


falls. 








TRUFLO PORTABLE 
COOLING FANS 
Easily portable. Help keep efficiency 
high where work is hottest. 12 to 36 
inch diameters. 





245 MAIN ST. 
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SLOWING UP 


WORKMEN? 


CRANE CAB FANS ° 
EXHAUST FANS ° 





width and the light gage line will 
process strip up to 50 in. wide. 

Engineering and construction of 
the new facilities began in the spring 
of 1953, and new buildings were espe- 
cially built to house them. 

A third phase of expansion at the 
Ashland Works is also well along. Ad- 
ditional coiling, shearing, and slitting 
equipment will be installed this year, 
and added storage space for material 
in-process and finished products is 
also under construction. 













TRUFLO CRANE CAB FANS 
For cooling interiors of crane cabs 
and other confined areas. Adjustable 
both horizontally and _ vertically 
Four blade type, 12 and 18 in. sizes. 


wih TRUFLO FANS 


Production suffers when workmen are over- 
heated. Steps begin to drag, efficiency 


Now, when speedy production is vital, 
Truflo Fans can help keep your work- 
men on their toes. All Truflo Fans are 
designed and built correctly to put fresh 
cool air in large volumes exactly where 
| it is needed. Perfectly-balanced shafts 
and blades give more air per h.p.... 
strong steel frames stand up longer under 
hard use. . 
men against injuries. 


. rugged wire guards protect 


All of the following types can help beat 
j the heat, keep production moving in your 
plant. Write for illustrated literature. 


PORTABLE COOLING FANS 
WALL FANS 
BLOWERS 


ROOF VENTILATING FANS 
PENT HOUSE FANS 









HARMONY, PA. 


193 











Oxygen—and LINDE SERVICE _in action: 
‘ NOW! —1828-F1. cons 
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(Photo made at Great Lakes Steel Corp., Detroit Division of National Steel Corp.) 


Eicur-r0n COILS of 60- to 77-inch-wide sheet 
steel are usually composed of four lengths of 
steel welded together. Users, such as the auto- 
motive industry, lose time and material cutting 
out these welded joints. Now, a major steel pro- 
ducer has met this problem with a remarkable 
new slabbing mill. Instead of 244 or 3-ton slabs, 
this mill turns out 8-ton slabs, each of which is 
rolled into a single, weld-free coil up to 1,828 
feet long, in .0359 inch thickness. 

Size wasn’t the only key to the success of this 
mill. Its output had to be flawless. That’s where 
oxygen and LINDE SERVICE came into the pic- 
ture. Working with plant engineers, LINDE de- 
signed and built a LIN-DE-SURFACER scarfing 


If your company uses oxygen, LINDE SERVICE can mean 


dollar savings to you. Let us tell you how. 


LINDE AIR PRODUCTS COMPANY 
A Division of UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street [748 New York 17, N.Y. 
Offices in Principal Cities 


In Canada: Dominion Oxygen Company 
Division of Unton Carsipe Canapa Limitep 





OF 70-IN. SHEET STEEL 
-WITHOUT A WELD! 





machine as a part of the mill. 

As the slab passes through the LIN-DE-Sur- 
FACER, oxygen jets burn surface scale and defects 
off the top and bottom simultaneously, at speeds 
up to 160 feet per minute. The conditioned slab 
is then ready for rolling into flawless one-piece 
coils of high quality sheet steel. 

This is another example of how LINDE Oxygen 
and LINDE SERVICE serve the steel industry. 
LINDE SERVICE is the unique combination of re- 
search, engineering, and more than 40 years of 
accumulated know-how that is helping LINDE 
customers save money and improve production 
in their uses of oxygen and oxy-acetylene 
processes, 
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Made from a 55-ton ingot of Hardtem 
die steel, this block, after rough- 
machining and heat treating, was 
delivered as a 23-ton hardened 
and tempered die holder for use in 
a 15,000-ton hydraulic press at the 
Cleveland plant of Aluminum Co. 
of America. Two of the die holders, 
each 7814 in. by 168 in. by 12!4 in., 
were produced by Heppenstall Co. 
After forging, each block was given 
a preliminary machining, as illus- 
trated, by running a milling ma- 
chine back and forth across its 
face. 


U. S. STEEL CHRISTENS 
NEW SHIPPING POINT 


A Upwards of 3,000,000 tons of high- 
grade dolomite limestone, will be 
shipped annually from Port Dolo- 
mite, the new shipping point of Mich- 
igan Limestone Division of U. S. 
Steel Corp. 

The new port is located between 
McKay and Bush Bay on Lake 
Huron 34 miles south of Saulte Ste. 
Marie. Its name comes naturally 
from the product of the quarries 
which lie five miles inland near the 
town of Cedarville. 

Under the supervision of Mich- 
igan Limestone’s chief engineer, 
Thomas C. Jackson, and C. R. Dol- 
sen, operating manager of the quarry 
and plant port, 125 construction em- 
ploves are developing a large acreage 
of limestone-bearing property with a 
goal of beginning production in late 
fall and shipping the first boatload 
of limestone next spring. 

Construction crews which began 
work in April of 1958 by moving in 
most of the equipment and supplies 
on trucks, are presently pushing the 
railroad line from the quarry down 


through five miles of rugged terrain 
and swamp. A primary crusher is be- 
ing erected on the floor of the quarry 
which is 46-ft below the surface. 

Plans call for the stone to be hauled 
over the new rail line from. this 
crusher to the Port Dolomite area 
where a secondary and tertiary 
crusher and screening plant of about 
1800 tons per hour capacity will proc- 
ess the stone into eight grades rang- 
ing from 3 x 5 flux stone to rice size 
just over ,-in. 


One of the outstanding units 
among the new facilities is the 620-ft 
117-ft 
stands at the edge of a natural water 
channel leading out into Lake Huron. 
Channel depth is 26-ft from low 


long and wide dock which 


water datum. The unique feature of 
the dock is the traveling loading 
shuttle which enables a boat to tie 
up and be filled in about five hours’ 
time without being moved back and 
forth to receive the various sizes of 
limestone available at the plant. The 





MEEHANITE. 


GUIDES 


The combination of heat and wear resulting from high speed travel as 
steel runs through a mill guide continually works towards its destruction. 
For this severe application a material is required which combines heat and 
wear resistance with adequate strength—all are inherent properties of 
these guides made by Rosedale Foundry and Machine Company. 

Metal structure and physical properties are controlled to meet par- 
ticular mill applications. Uniformity, absence of hard or soft spots, is 
essential for long service whether the required structure is soft ferrite or 
high strength pearlite. Free graphite of controlled size and distribution 
provides thermal shock resistance and lubrication. 


Rosedale Foundry has the experience—built on supplying heavy duty 
castings for the nation's largest steel millsk—to meet your requirements 
for severe applications. Any inquiry regarding possible applications of 
Meehanite castings will receive prompt attention from our engineering staff. 


ROSEDALE FOUNDRY & MACHINE COMPANY 


1731 Preble Ave., Pittsburgh 33, Pa. .- 
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On “Utiliscope” receiver, 
operator “sees” distant 
or dangerous operation 
in comfort and safety 
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The “Utiliscope” (wired television) enables you to 
see where you can't look. Its camera eye can be 
placed in dangerous, remote or inaccessible spots and 
it will bring an exact image right to the operator. 
Moreover, several cameras can observe various parts 
of an operation or several related operations. Images 
of these directly in front of the operator enable 
him to accurately control the whole . . . concentrating 
responsibility and avoiding mistakes through erron- 
eous information. 

The “Utiliscope” saves manpower, improves prod- 
uct quality, increases production and prevents 
accidents. No special skill is needed for installation 
and operation. Its stability and reliability are excep- 
tional. Use coupon below for further information. 
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DIAMOND POWER SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION 
OHIO 


LANCASTER, 
OFFICES IN 39 PRINCIPAL CITIES 


Diamond Specialty Limited Windsor, Ontario 


Since 1903, Diamond has Manufactured 
Quality Equipment for Industry 
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dock lies in a snug harbor and is pro- 
tected by off-shore islands. 


TO HOLD LUBRICATION 
CONFERENCE IN OCTOBER 


AA joint Lubrication Conference 
sponsored by the Lubrication Activ- 
itv Committee of the American So- 
ciety of Mechanical Engineers, and 
the American Society of Lubrication 
Engineers will be held at the Lord 
Baltimore Hotel, Baltimore, Md., 
October 18 and 19, 1954. 

A total of 20 papers will be present- 
ed at five sessions covering Rolling 
Element Bearings, New Develop- 
ments in Hydrodynamic Lubrication, 
Bearing Instability, Hydrostatic 
Bearings, and Materials and Lubrica- 
tion. 

This Joint Lubrication Conference 
will be open to all members of both 
ASME, ASLE, and guests. 


COKE OVEN CONTRACT 
AWARDED TO WILPUTTE 


AWilputte Coke Oven Division, Al- 
lied Chemical & Dye Corp., has been 
awarded a contract for the design and 
construction of three 64-oven_ bat- 
teries of Wilputte coke ovens with 
auxiliary equipment for the Clairton, 
Pa., works of U.S. Steel Corp. 

The 192 new Wilputte ovens will 
replace the present three batteries 
now being dismantled. 


ARMCO ANNOUNCES 
BAR MILL PROJECT 


A A $5). million project to install 
new rolling facilities at its Baltimore 
Works, was announced by Armco 
Steel Corp. 

The project will consist of a bar 
mill for the rolling of stainless steel 
in a wide variety of sizes and grades. 
The mill which will be housed in a 
new 550-ft building, is scheduled for 
completion in about 18 months. 


SIGNS AGREEMENT 
FOR SINTERING UNIT 
A Hey! & Paterson, Inc., has signed 


a sales agreement with Charles E. 
Agnew of Cleveland, Ohio, giving 
Heyl & Patterson exclusive market- 
ing rights to the Agnew Sintering 
Machine. 


This agreement enables the com- 


pany to offer to industry complete 
facilities for the design, fabrication 
and erection of complete sintering 
plants. Mr. Agnew will serve in a 
consulting capacity in the applica- 
tion of this equipment. 

The Agnew Sintering Machine was 
developed and patented by Mr. Ag- 
new after many vears of study and 
experience in the sintering field. It 
contains exclusive improvements and 
patented devices designed to reduce 
initial, operating and maintenance 
costs as well as to increase production 
and improve the quality of the fin- 
ished product. 


ANNOUNCES FORMATION 
OF NEW GE DIVISION 


A Formation of the Chemical and 
Metallurgical Division within the 
General Electric Co. has been an- 
nounced by Robert Paxton, executive 
vice president of the company. 

The new Division includes the for- 
mer Chemical Division and the Car- 
boloy Department. Robert L. Gib- 
son has been appointed general man- 
ager of the division, and will make 
his headquarters in Pittsfield, Mass. 

The new division will be made up 
of five operating departments: Car- 
boloy, Plastics, Silicon Products, 
Chemical Materials, and Laminated 
and Insulating Products. 

Chemical materials and plastics de- 
partments are headquarters at Pitts- 
field, Mass., while Silicone Products 
and Laminated and Insulated Prod- 
ucts Departments are headquarters 
at Waterford, N. Y., and Coshocton, 
Q., respectively. 


FOLLANSBEE ADOPTS 
NEW DIVISION NAME 


A Follansbee Metals is the new name 
for the former Follansbee Metal 
Warehouses, a division of Follansbee 
Steel Corp., Pittsburgh, Pa. Accord- 
ing to J. H. Dowling, assistant vice 
president, the name change was ef- 
fective August 1. 

Mr. Dowling said the decision to 
adopt the new name was based on it 
being a more accurate description of 
the services rendered by the divi- 
sion’s depots for metals in Pittsburgh, 
Rochester, N. Y., and Wallingford, 
Conn. 

He added that no change in policy. 
procedure or personnel was involved 
in the adoption of the new name. 
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ELECTRIC FURNACE STEEL— 








PAST, PRESENT AND FUTURE...by W. B. Wallis 


T HAS been my good fortune to watch the development 
] of the electric arc furnace in both the ingot and casting 
fields over a number of years. At no time in the past forty 
years of active participation in the industry has the picture 
been as bright as it is today. 

With this healthy and encouraging prospect in view, it 
seems appropriate to inquire into the reasons why this now- 
widely accepted instrument of steel production was so long 
in coming of age in a country famous for the speed of its 
technological progress. 


EARLY FACTORS RETARDING GROWTH 


The electric arc furnace entered the American steel in- 
dustry during the period between 1906 and 1920, when the 
country was producing a relatively large quantity of steel 
each year and was annually increasing that quantity at a 
rapidly-accelerating rate. Furthermore, the electric furnace 
was not christened as a common-steel producer, but rather 
as a specialized tool for the making of special steels to 
replace products of the crucible. 

In its approach to the common-quality steel picture, the 
electric furnace was compelled, thirty-two years ago, to go 
into the small, independent mills. From that early beginning 
it developed very slowly to the making of billet-size ingots 
for reinforcing rods — a type of ingot production that was of 
no interest to the tonnage producer. Electric-furnace instal- 
lations were made in Texas, Alabama, Washington, Indiana, 
Tennessee, Ohio and Pennsylvania as a result of the 
Canadian success in producing the first billet-size ingots. 
Canada also was first to install thirty-ton electrics for the 
production of common-quality steels. It is important to 
point out that it was this background of gradually accelerat- 
ing electric-furnace production of common steels in the 
smaller mills that slowly brought the arc furnace to the 
attention of the big ingot producers. 





RECENT FACTORS ENCOURAGING GROWTH 


Electric-furnace steel production experienced a meteoric 
increase of 60 per cent during the four-year period between 
1949 and 1953. Responsible and informed analysts of our 
steel economy have attributed this rapid growth to the 
availability of top-charging furnace designs and high 
powered substations. 

Their theory does not check completely with the record 
nor explain all the facts. 

Figure I sets up the progress of top-charge, high-powered 
furnace installations in the U. S. A. Clearly, the 1949-53 
growth did not wait upon modern furnace design or adequate 
power facilities — these had been available for twenty-two 
years. Nor can we reasonably suppose that this accumula- 
tion of experience with top-charging practice suddenly, and 
for no other, more basic reason, flowered into unprece- 
dented acceptance. 

Rather, to adequately understand and explain this sudden 
increase in electric-furnace capacity, we must look at the 
record of common-steel production in this country since 
1910 —a record which may help to explain why electric- 
furnace growth was so long in coming. 

In Figure II, the per cent of increase in total steel pro- 
duction is related to corresponding percentage increases in 
electric-furnace production for the periods 1910-20, 1920-40, 
1940-49 and 1949-53. Right up to 1949, we find a fast- 
growing overall-production pattern, paralleled by relatively 
sluggish growth in electric-furnace capacity. Tonnage figures 
shown for each period indicate the huge mass involved in 
the industry’s increasing velocity of growth — MV?, if you 
will, always far ahead of any other in the world. 

The first significant break in our steel industry’s con- 
stantly accelerating MV? came in 1949. Then, for the first 
time, American steel producers had time to evaluate elec- 
tric-furnace economics in the light of: 
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PROGRESS OF TOP-CHARGE ELECTRIC FURNACE 
INSTALLATIONS IN THE U. S. A. 














Size of Size of Kw /ft.2 Tonnage 
Yeor Furnace Substation Hearth Area = Per Heat 
1927 11 ft. 5000 KVA 100 12 tons 
1929 12 ft. 5000 KVA 78 20 tons 
1938 15 ft. 12500 KVA 110 30 tons 
1940 17 ft. 15000 KVA 98 50 tons 
1948 18 ft. 16000 KVA 90 70 tons 
1949 19 ft. 18000 KVA 90 85 tons 
1950 20 ft. 25000 KVA 110 95 tons 
1951 22 ft. 36000 KVA 127 135 tons 
1954 24 ft 36000 KVA 104 150 tons 
1954 24'-6' 25000 KVA 69 175 tons 

FIGURE | 


1. Large-capacity, high-powered, top-charge furnaces. 
2. Almost a generation of experience with this accepted, 
modern type of design. 


3.Most importantly, an industry whose tremendous 
mass-acceleration had reached, for the first time in 43 
years, a condition of equilibrium. 


At least one observation is quite obvious: that expansion 
of the electric furnace since its beginning in the United 
States has been inversely proportional to the mass-accelera- 
tion of the steel industry as a whole. If this fact suggests, as 
it does to the writer, a theory valid in the explanation of 
our own electric-furnace history — its long, slow growth and 
sudden expansion—the same theory should be equally valid 
when applied to electric-furnace development abroad. Such 
definitely is the case, as shown in Figure III. Here again, 
electric-furnace steel production experienced its greatest 
growth during the period when the European steel maker 
had time to study the electric furnace as applied to his 
economics. For example, prior to World War II, France and 
England had pushed their production of electric-furnace 
steel to about 11 per cent and Germany to about 7 per cent. 
Sweden and Italy, where tonnage factors were lower prior 
to World War II, each produced about 27 per cent of the 
national output by the electric-furnace process. Even in the 
one period (1920-40) during which the per cent increase, or 
velocity, of production elsewhere in the world exceeded our 
own, the total mass involved abroad never approached that 
established early in this country’s history. 


EFFICIENCY OF ELECTRIC FURNACE 
vs. OPEN-HEARTH 


A most interesting report was made in 1953 by the 
Bituminous Coal Research, Incorporated(!). In this well- 
known report the Battelle Memorial Institute takes a look at 
the open-hearth furnace, long the standard ingot producer 
in this country, and points out that only about 25 per cent 
of the heat introduced in the open-hearth is delivered in the 
steel poured; whereas in the electric furnace, 75 per cent of 
the heat introduced is in the steel poured, all of which 
means that future study of the open-hearth must consider 


more carefully this matter of overall heat-balance in an 
attempt to improve its efficiency. 

On the opposite page, Figures IV and V are tables of 
heat balance as published on pages 31 and 32 of the Battelle 
Memorial Institute report. 


ECONOMICS WITH COLD-SCRAP CHARGE 


Steel production in this country is grouped into two types 
of plants: (1) 100 per cent cold-scrap plant; (2) the inte- 
grated plant. As the result of experience over the past 
nineteen years with high-powered, top-charge furnaces 
making common-quality steel, the ingot industry has ac- 
cepted the fact that the electric furnace can produce com- 
mon-quality steel ingots for less money than the open- 
hearth, where 100 per cent cold-scrap charges are used. 

There recently have been two notable papers by mem- 
bers of the industry that emphasize the foregoing — that of 
Leo Reinartz‘2), December 1953, before the American Iron 
and Steel Institute of Philadelphia, and the Howe Memorial 
Lecture by C. D. King‘), Feb. 16, 1954, before the A.I.M.E. 

The electric furnace not only can produce ingots for less 
money with 100 per cent cold scrap, but, size for size, it can 
produce double the tonnage of the open-hearth on the same 
quality steel. As has been repeatedly pointed out, where 
cold-scrap charges are considered, the cost of electric-fur- 
nace plant buildings, cranes, ladles, etc., represents about 
60 per cent of the investment required for an equivalent- 
capacity, open-hearth shop. 

Furthermore, the electric furnace has considerable ad- 
vantage over the open-hearth in the overall yield of ingots 
produced from scrap charged. Again, it has a higher avail- 
ability than the open-hearth for the reason that the down 
times for relining are relatively short. 

Figure VI gives hourly production rates on top-charged, 
higher-powered electric furnaces during the year 1953. 


INTEGRATED PLANTS 


Steel producers have accepted the fact that in cold-melt 
shops employing 100 per cent scrap, the electric furnace is 
a cheaper producer of ingots than the open-hearth. Some, 
however, are approaching consideration of the electric 
furnace as applied to integrated plants with a good deal of 
hesitation. There are three approaches to the use of the 
arc furnace in integrated plants: (1) Duplicating open- 
hearth practice; (2) duplexing blown metals; (3) oxygen 
blowing in the arc furnace. 


DUPLICATING OPEN-HEARTH PRACTICE 


There has been an aversion to attempting the duplication 
of open-hearth practice in the electric furnace because of 
a conviction that hot metal was “natural” for the open- 
hearth with its normally oxidizing atmosphere; while, on 
the contrary, it was an unnatural job for the electric furnace 
because of its neutral or reducing atmosphere. Neverthe- 
less, experimental heats were tried over the past years, one 
of the earliest being made in the forepart of the war by 
Phelps‘*). Others tried their hand with varying results. In 
some plants the experiments came to one conclusion, 


Total Steel Production Growth vs. Electric Furnace Production Growth 


* Increase in Total Production Millions of Tons 


Per Cent of Total by Electric Furnace at End of Period 
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namely, that while the job could be done, it was too danger- 
ous to continue with the experimentation. They learned 
that, while some heats went along beautifully, the next heat 
might be of an explosive nature, endangering the lives of the 
furnace crew. 

All of us recognize the fact that, in spite of the acceptance 
of the electric furnace as an ingot producer on a cold-metal- 
charge basis, the electric furnace could never be a real factor 
in tonnage production of ingots until there was developed a 
repetitive practice on hot metal. 

In one plant in this country the use of hot metal in the 
arc furnaces has been continuous in regular production, 
starting with 25 per cent hot metal in the charge, gradually 
increasing to 40 per cent, where it now stands because of the 
limited availability of hot metal in the shop. We have been 
assured that on the 40 per cent hot-metal charge, practice 
has been standardized with all crews to the point where it 
is normal daily operation with exact control of the process. 
It can be said, in general, that there is found to be no saving 
in power or electrode consumption with this practice, but 
there definitely is a 10 per cent increase in the hourly rate 
of production of the furnace. Those in charge feel that 
there will be no difficulty in advancing the percentage of hot 
metal on regular repetitive practice to 50 per cent of the 
charge whenever the hot-metal supply is available in the 
shop. It is interesting to note that in a plant being built 
abroad, the installation is based upon the use of hot metal 
at 60 per cent of the electric-furnace charge. 

The second doorway for the electric furnace into the in- 
tegrated plant is that of duplexing. Duplexing of low carbon 
metal was used during World War I for the production of 
some types of alloy steel. It has been used on the Continent 
for years in converters for the production of various types 
of steels. 


HEAT BALANCE OF OPEN-HEARTH FURNACE 


OPERATING ON A COLD-METAL CHARGE 


25 per cent pig iron, 75 per cent steel scrap 





Btu per ton 
of ingots Per Cent 
INPUT 
1. Heat combustion of fuel............ 4,600,000 94.0 
2. Sensible heat in fuel.............-.- 115,000 2.4 
3. Heat content in liquid pig iron...... «en = 
4. Exothermic reactions .............- 175,000 _3.6 
Total 4,890,000 100.0 
OUTPUT 
5. Heat content of liquid steel........ 1,260,000 25.8 
6. Heat content of slag............--- 186,000 3.8 
7. Calcination of limestone........... otis bas 
8. Reduction of iron ore.............. 43,000 0.9 
9. Evaporation and heating of water 
WINE. nck cdcecanneanemeens 420,000 8.6 
10. Lacs tm tech Geass. . 2... ccc cess 1,340,000 27.4 
11. Heat dissipated in cooling water... .. 260,000 5.3 
12. Loss through walls, radiation, etc... .. 1,381,000 28.2 
Total 4,890,000 100.0 





FIGURE IV 


OXYGEN CONVERTER 


Recently, there has been developed in Austria a type of 
operation fitted for the production of common-quality steels, 
namely, the Linz-type, top-fired oxygen converter. Insofar 
as ingot producers are concerned, this new tool is of im- 
mediate interest to them — in contrast to the long years 
involved in the arrival of the electric furnace. Though this 
youngster is but a few years old, two plants already are 
being built on this side of the water; one in the States, 
where the plan calls for the duplexing of the blown metal 
through electric furnaces; a second in Canada, where only a 
portion of the blown metal will be duplexed, the balance 
going directly to the mills. 

By this time in 1955 we should have the results of the 
work of this lad who, still at grade school age-level, has 
stepped right into the tonnage ingot-production economy. 


OXYGEN BLOWING IN THE ARC FURNACE 


The third possibility for the electric furnace in the hot- 
metal field is still in the thinking stage. Assuming that this 
youngster from Linz has what it takes, is it or is it not pos- 
sible to combine his efforts as an integral part of the electric 
furnace? With top-fired oxygen-blow on thirty-ton heats 
we know the volumetric expansion of the blow in relation 
to the dead-metal volume. We also know that the modern 
high-sideplate arc furnace has more than the required 


HEAT BALANCE OF ELECTRIC ARC FURNACE 
OPERATING ON A COLD-METAL CHARGE 


Kwhr Per 
Ton of Ingots Cent 
INPUT 
1. Power into transformers 525 100 
OUTPUT 
2. Heat content of liquid steel Bs , 370 70.5 
3. Heat content of slag. TT ore 22 4.2 
4. Refining reactions*........ . oT 6 1.2 
5. Heat content of waste gases 7 12 2.3 
6. Heat extracted by cooling water enw 20 3.8 
7. Electrical losses ‘racer gia aed inn on. Wn 40 7.6 
8. Loss through walls, radiation, etc... . , 55 10.4 
Total 525 100.0 





FIGURE V 


*Oxidation of silicon, manganese, and phosphorous by iron ore produces heat, 
but oxidation of carbon by the ore is an endothermic reaction. The net effect 
of all refining reaction is a loss of heat 


volume to accommodate the expansion. Top-charge, swing- 
aside-roof designs are being considered. The roof and super- 
structure would be rotated off the furnace, the hot metal 
introduced, and a second cover run over the furnace crucible 
to vent the fumes as well as the oxygen jets. The oxygen-jet 
cover is retracted from the furnace crucible upon comple- 
tion of the blow, the normal roof and superstructure with 
the electrodes are swung back on, and the heat finished. 
Objections that would be raised to this plan are that the 
arc furnace would have to be built with interchangeable 
crucibles and that heavy cranes would be required on the 
furnace side for the removal and replacement of the lined 
crucibles. We can see no serious problem here, since any 
hot-metal transfer requires heavy cranes on the furnace 
side. From the furnace angle, we have for years been build- 
ing arc furnaces with replaceable crucibles, with some in- 
stallations of the swing-aside-roof design having as many 
as three furnace crucibles to each furnace superstructure. 
While this is presented here as being in the thinking stage 
as applied to 100-ton furnaces, it is interesting to note that 
it is already being done in smaller electric furnaces with 
100 per cent hot-metal charges, top-blown with oxygen. 
What the cycle would be on crucible changes with 100-ton 
furnaces would be a matter of trial. We understand that 
they are getting 180 blows per lining with the thirty-ton 
Linz converters. 

There may be other methods of approach for the arc 
furnace into the integrated plant, but it is quite apparent 
that two of these doorways will shortly be in everyday use 
and other methods remain for the future. 


(Concluded on last page) 


HOURLY PRODUCTION RATES ON TOP-CHARGED 
HIGH-POWERED ELECTRIC FURNACES—1953 


Net Tons 
Size of Size of Produced 
Furnace Substation Practice Per Hour 
15 ft. 12500 KVA single slag 10.5 
17 ft. 16000 KVA ” - 12.3 
18 ft. 18750 KVA S - 16.5 
19 ft. 18000 KVA ” = 17.0 
20 ft. 25000 KVA ” ” 21.5 
22 ft. 36000 KVA sas a 28.0 

FIGURE VI 





DIRECT-ARC FURNACE 
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SUBMERGED-ARC PHOSPHORUS FURNACE 





A W.B. WALLIS observes in this issue, the open- 
arc furnace has long been the preferred producer 
of alloy and stainless steels and is currently making 
giant strides as a competitive source of common steels 
for ingot tonnage and for even the largest castings. 
Perhaps less well known to the steel industry at 
large are many other, power-hungry arc-furnace ap- 
plications whose productive capacity and wide variety 


of products are felt throughout our entire economy. 


U.S. FERRO-ALLOY PRODUCTION —SMELTING 
POT OF THE WORLD 


Iron and steel alloys and stainless steels are di- 
rectly descended from a flourishing branch of the 
submerged-arc smelter — the distinguished family of 
ferro-alloys. U. S. producers literally scour the globe 
for alloy-bearing ores. Prodigious in its appetite for 
power and in the size of its installations, ferro-alloy 
production is heavily concentrated around areas of 
abundant, low-cost electrical “fuel.” 

Focal points for the world’s alloy-ores, these elec- 
tric furnaces are, in turn, a source of alloying ingre- 
dients for ferrous and non-ferrous metals production 
all over the United States and abroad. The incandes- 
cence of the giant electrodes of the submerged-arc-type 
furnace is but a subdued fore-runner of the roaring 
open-arc furnace which will blend its products into 


mixtures of super-steels. 


CALCIUM CARBIDE —LAMPLIGHTER, WELDER, 
CHEMICAL BUILDING BLOCK 


The year: 1892. The place: Spray, North Carolina. 
The occasion: an abortive attempt to produce alumi- 
num from its oxide in the “new” electric furnaces. Not 
aluminum, but a greyish, crystalline substance was the 


result of this pioneering effort. Attempting to quench 


this apparently worthless product with water, the 
furnaceman was rewarded with volumes of gas. Cal- 
cium carbide and acetylene were born! 

Today, the submerged arc-furnace smelting of cal- 
cium carbide for acetylene production is a major indus- 
try — responsible for most of the acetylene gas used 
in welding, cutting and surfacing and, more recently, 
in the synthesis of vinyl and rubber plastics and acetic 
acid. Its possible future uses challenge the imagination. 


today in this field. Once heavily concentrated in the 
TVA area, the leaps and bounds of its phenome- 
nal growth are carrying phosphorus-furnace capacity 
into the power-rich, ore-heavy western U. S. and 
Florida. Used in vast quantities for foods, medicines, 
detergents and fertilizers, electric-furnace phospho- 
rus has come a long way from the days of the strike- 
anywhere match . .. with more new uses in view. Who 


can say what new vistas of magic alchemy lie ahead? 


ARC FURNACES AT WORK... 


ABRASIVES AND REFRACTORIES—FORTUNES 
FROM CLAY AND KILOWATTS 


To the ancients, all things were composed of four 
basic elements: earth, fire, air and water. Today, they 
would be amazed at the great variety of substances 
wrought by a conjunction of only two of their four 
elements — aluminous earth and the fire of the car- 
bon arc. Given their basic tool in the Higgins arc 
furnace of 1904, abrasives manufacturers were quick 
to develop production of high melting-point materials 
for refractory applications, as well. Thus was born a 
myriad of new and useful products in the creative 
inferno of the electric arc. 


PHOSPHORUS — ALWAYS SOMETHING NEW 


All phosphorus is manufactured; it is never found 
by itself in Nature. Two generations ago, the entire 
world’s production of elemental phosphorus did not 
exceed 400 tons. Today, this country uses ten times 
that amount for safety matches alone —a dim 
flicker in the light of an industry which is continually 
responding to the development of new processes and 
applications. 

Unlike some of its earlier, easy victories over alter- 
native methods of manufacture, the electric arc 
furnace competed vigorously with blast-furnace pro- 
duction of phosphorus for 27 years (1910-1937) 
before establishing the clear-cut advantage it holds 


NON-FERROUS MELTING & REFINING —-NEW 
LOOK AT AN OLD ART 


Electric-furnace melting and refining of non-ferrous 
metals and their alloys are rapidly increasing. As 
in the fields of iron and steel production, electric- 
furnace methods of copper and aluminum melting 
and refining have had to face the task of winning 
general acceptance over historic, fuel-fired practices. 
Nevertheless, a growing percentage of all non-ferrous 
castings is poured from electric furnaces. In addition, 
a large share of this country’s non-ferrous refining 
Operations are now carried out in either direct or 
indirect-arc furnaces as contrasted with the universally 
accepted reverberatory-furnace procedure of a few 
years ago. Here, then, is another principal industry 
in which the electric arc furnace adds current events 


to a history almost as old as the written word. 


IN SUCCEEDING ISSUES OF 
CARBON AND GRAPHITE NEWS... 


Future issues of CARBON AND GRAPHITE NEWS 
will bring you contributions from recognized authori- 


ties among furnace and equipment manufacturers, 


consultants, metallurgists and producers. 


Watch For Them... 
And Let’s Have Your Comments! 























There is no question that, just as the electric furnace has 
at long last arrived in the cold-metal field, it will be very 
much in the picture in future integrated plants. 


FLEXIBILITY 


Finally, the electric furnace is most flexible. It is not 
limited to continuous operation once it has been put under 
fire. It can be shut down and restarted at will. It is ideally 
adapted to the forty-hour week and requires no special 
arrangement for crews over holidays. 


QUALITY CONTROL AND THE NEW MARKET 


We have, for too long a time, enjoyed a seller’s market; in 
fact, it has been the longest seller’s market of any period in 
the steel industry. We are now entering a buyer’s market 
which, after all, is but a return to normalcy. Many of us 
will have to refurbish some of the tools in selling our 
products that were in everyday use twenty to twenty-five 
years ago. Unfortunately, those sales tools that we used so 
well in the period of the ’30s are just not going to work in 
the buyer’s market ahead. The buyer in the saddle is, of 
course, going to insist upon quality as he always has. He is 
going to draw his specifications a little finer due to the ex- 
pansion of metallurgical knowledge within the industry, but 
one factor that has got to be kept in mind is that he has at 
hand many new tools for the checking of these factors of 
quality in specification that were not heretofore available. 

Looking forward, we can see no relaxation in specifica- 
tions on qualities of even the most common steels. The elec- 
tric furnace is the tool that can best fulfill the requirements 
of this future buyers’ market demand. 


ELECTRIC FURNACES IN THE FOUNDRY 


To turn for the moment to the foundry industry in the 
United States, the electric furnace has long been accepted 
for the production of small castings. The vast majority of 
the jobbing steel foundries in the United States are so oper- 
ating. In this branch of the industry, acceleration (MV) 
was not too high for the youngster to get aboard years ago. 


The field of large-casting production presents a problem 
for the electric furnace. While it is just as true that the steel 
foundryman cannot produce molten metal with his open- 
hearth furnace for as litthe money as he can with an arc 
furnace, he has further problems to consider. There has 
been for a long time a conviction on the part of foundrymen 
that on large castings they could not make as high-quality 
castings with electric furnaces as they could with open- 
hearths. This conviction has been hard to disprove for the 
very simple reason that we have no large electric furnaces 
making large castings in steel foundries in the United States. 
However, foundrymen who do have furnaces making 
relatively small twenty-five-ton heats in foundries have 
satisfied themselves on this one point. 

There still remains another problem. If the foundryman 
matches his open-hearth, size for size, with an arc furnace 

















and, per se, the size of the largest casting, he is then faced 
with the fact that he has twice as much metal production 
from the electric as he has been obtaining from the same 
size open-hearth. In other words, more metal than he can use. 

Recently, in the production of large castings, some foun- 
drymen in this country, as in Europe, have been making 
these large castings in sections, machining them, shipping 
them to site, and there welding them into the large integral 
unit desired. This practice is relatively new and, once de- 
veloped, has many advantages. First, it cuts down tremen- 
dously the flask expense and handling expense, both in the 
foundry and the machine shop, and cuts down the cost of 
special transport to site. This practice, fully developed, will 
enable the foundryman — where he is using a 100 ton open- 
hearth —to apply a fifty-ton electric for not only the pro- 
duction required but also for the largest-size casting needed. 


THE FUTURE 


There was a time at the end of World War II when we 
felt we had arrived at the end of the road; that we had 
installed more electric furnaces than the industry could 
absorb and that our activities would henceforth be limited 
to resale and relocation of equipment that had been applied 
to war use. The expansion period between 1949 and 1953 
was, therefore, a most welcome and highly exhilarating 
rebuttal to that feeling. 

The electric furnace now has been with us forty-eight 
years—years of progress that was slow because a deep and 
firm foundation of proven performance was being built. 
If one could project the data over the next forty-eight-year 
period, to the year 2002 — perhaps open-hearths might be 
hard to find. 
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State College in 1911 and first became interested in arc 
furnaces in 1913 while working for a public utility com- 
pany in western Pennsylvania. By 1915, he had gone actively 
into the building of arc furnaces and has continued that 
work to date. By 1936 he was concerned with the introduc- 
tion of arc furnaces into the copper industry and in 1937-38 
was consulting engineer on the first large six-electrode 
smelting furnace installed in Europe. His major activity has 
been in building electrical arc furnaces for the steel industry. 










Columbia, Tennessee Works 
of National Carbon Company, 
a Division of Union Carbide 
and Carbon Corporation 


This is but one of the five plants of the 
Company devoted to the manufacture 
of carbon and graphite electric furnace 
electrodes. Plant additions in the last 
five years alone have more than doubled 
graphite electrode capacity. 
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Dust, dirt and smoke are the sworn enemies 
of mill motors and switching gear. That’s 
why clean air for motor room ventilation 
is so vital to continuous operation and low 


AAF Electro-Matic 


A self-cleaning electronic precipitator which automatically 
eliminates the messy job of washing and re-oiling collector 
plates and disposing of the precipitated material. Even more 
important, this exclusive self-cleaning feature minimizes the 
personal element as a factor of performance and permits contin- 


vous operation at maximum efficiency. Ask for Bulletin No. 250. 





AND BLAST FURNACE OPERATION == al 


The pressure blowers on which blast furnaces de- 
pend for their air supply have a spot that is vulner- 
able to dust and dirt. It’s the impeller blades. If the 
intake air is not thoroughly cleaned of these par- 
ticles, they act as an abrasive on the blades, causing 


AAF Multi-Duty 


An automatic, self-cleaning filter designed for handling heavy 
dust loads. Continuous, automatic cleaning of the filter curtain 
assures both constant efficiency and uniform air delivery re- 
gardless of the dust load. Its operating resistance remains fixed, 
when once established for a given dust concentration and re- 
quires no attention other than periodic inspection and removal 


of sludge at regular intervals. Ask for Bulletin No. 241. 





SCAT GAUL 


FOR MOTOR ROOM VENTILATION ecceee=== 


























maintenance costs. For such applications, 
where only super-clean air will suffice, 
AAF offers a choice of two high efficiency 
electronic precipitators. 





AAF Electro-Cell with 
Type H Washer 


A stationary, plate-type electronic precipitator which, with the 
addition of the Type H Washer, provides push-button control of 
complete cleaning operation. Both washing and re-oiling of col- 
lector plates are fully automatic after starting button is pushed. 
If manual cleaning is preferred, collector plates may be washed 
and re-oiled in place or easily removed for inspection. Ask for 
Bulletin No. 252. 





[rn Ai Litter 


American Air Filter of Canada, Ltd., Montreal, P,Q. ©® 302 Central Avenue, Louisville 8, Kentucky 













rapid wear and eventual shutdown for repairs. One 
air filter—the AAF Multi-Duty—has proved an out- 
standing success in this service and scores of these 
units are today serving the steel industry through- 
out the world. 
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when LIMITED SPACE is a design factor 
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HYATTS 
HELP... 


Sometimes a fraction of an inch is the difference 
between a simple design modification and 

costly re-tooling. And the engineer who is 
thoroughly familiar with Hyatt Roller 

Bearings will know a lot about how to save those 
fractions. He’ll know, for example, that 

to gain greater shaft rigidity with the same size 
housing, he need only check his Hyatt catalog 
for a separable inner race type of bearing. This 
type—available in a wide range of sizes— 

may be applied with the rollers operating 
directly upon the surface of a suitably hardened 
and ground shaft. Thus, a larger-diameter 
shaft may be used without sacrificing bearing 
capacity, or a larger-size bearing may be used 
without changing the size of the shaft. For 

a copy of Hyatt’s latest catalog, No. 150, write to 
Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


WAT Yo 


BARREL ( TAPER 
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ALFRED E. KADELL 


Personne! News... 


Alfred E. Kadell has been elected senior vice presi- 
dent of Great Lakes Steel Corp., and Charles E. Carr 
has been appointed to succeed him as general superin- 
tendent of the Weirton Steel Co. Mr. Kadell has been 
affiliated with National Steel since 1925 when he began 
service with the Weirton Steel Co. as assistant to the 
chief metallurgist. He remained in the metallurgical 
department until 1929 when he became night superin- 
tendent of the Weirton Tin Mill. A year later he was 
promoted to assistant manager. In 1936 he was appoint- 
ed manager of the company’s Steubenville plant and 
in 1944 became manager of the Weirton Tin Mill. 
Mr. Kadell became general superintendent of Weirton 
Steel Co. in 1953. Mr. Carr, who was manager of the 
Weirton works began service with the company as a 
second helper in the open hearth department in 1921 
and advanced through various positions to manager of 
that department in 1952. Other promotions at Weirton 
include: W. D. Spaulding, formerly superintendent of 
blast furnaces and coke plant, to manager of the steel 
works. R. W. Grace, the former superintendent of the 
blooming mills, to assistant manager of the steel works. 
A. R. Benbow, formerly assistant superintendent of 
the blooming mills, has been promoted to superintend- 
ent. R. B. Allard, assistant to the manager of the 
Weirton steel works, has been appointed manager of 
the Great Lakes steel works. 


L. J. Rohl was appointed to the newly created 
position of chief metallurgical engineer of U.S. Steel 
Corp. In this new position, Mr. Rohl will coordinate 
the metallurgical activities of all divisions of U.S. Steel, 
to the end that the highest quality products will be 
manufactured. At the same time it was announced that 
R. W. Simon has been named to succeed Mr. Rohl as 
chief metallurgical engineer, operations steel. Mr. 
Rohl joined U.S. Steel at South Works, Chicago, IIl., 
in 1917. He advanced through the positions of product 
metallurgist, assistant superintendent of alloy produc- 
tion, assistant superintendent of the production depart- 
ment, and superintendent of production. In 1933, he 
became assistant to the general superintendent of 
South Works and later that year he was appointed 
assistant manager of the Chicago District metallurgical 
division. In 1943, he was made manager of this division 


CHARLES E. CARR 





and was promoted to the position of assistant chief 
metallurgical engineer in 1947. Later that year he was 
made chief metallurgical engineer, operations steel. 
In 1953, Mr. Rohl spent several months in Europe 
as a government consultant for the European Steel 
Industry. Mr. Simon joined U.S. Steel in 1927 as a 
metallurgical assistant at Homestead Works. He served 
in various metallurgical and administrative capacities 
at Duquesne and Youngstown Works until he was 
appointed as a metallurgist to the Pittsburgh general 
office metallurgical staff in 1935. In 1939, he was made 
assistant manager of the Pittsburgh District metal- 
lurgical division and was appointed manager of the 
division in 1942. In 1947, he was made assistant chief 
metallurgical engineer, operations — steel. 


Lawrence L. Hall has been appointed superintend- 
ent of hot strip mills at Republic Steel Corp’s., Warren 
Ohio, plant. Mr. Hall succeeds Emil J. McCauley 
who has been transferred to Cleveland. At the same 
time, Harold E. Freeland was appointed assistant 
superintendent of the Warren hot strip mills. Mr. Hall 
started with Trumbull Steel Co., Republic’s predecessor 
company in Warren, in 1927. In 1936 he was named a 
turn foreman in the hot strip mills and was promoted 
to assistant superintendent in 1946. Mr. Freeland 
joined Republic at Warren in 1932. After service in the 
coke plant, blast furnace and open hearth departments 
he transferred to the hot strip mills in 1935. 


Joseph C. Henry, Jr. is the new superintendent of 
the refractories and fuel department at Lukens Steel 
Co. He succeeds Russell R. Fayles who a year ago 
was made staff assistant to the manager of fabrication, 
by-products division. Mr. Henry joined Lukens in the 
open hearth department as an engineer in 1942. In 
successive promotions he was advanced to assistant 
fuel engineer and fuel engineer in the open hearth. He 
was named fuel supervisor in the department he now 
heads in 1950 and assistant superintendent in 1951. 


Austin J. Paddock was appointed vice-president 
in charge of contracting for U.S. Steel Corp’s., American 
Bridge Division. At the same time appointment of 
R. Bruce Hunter as vice president in charge of 


L. J. ROHL R. W. SIMON 
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manufacturing operations was announced. Mr. Paddock 
began working with American Bridge as a timekeeper 
in the erecting department in 1929. In 1934, he was 
appointed assistant to manager of the bridge company’s 
Elmira plant and in 1937, advanced to plant manager. 
In 1941, he was transferred to the Gary plant where he 
was manager for five years. In 1946 Mr. Paddock was 
appointed vice president in charge of manufacturing 
operations, the position he has held until his present 
appointment. Mr. Hunter began his working career 
with American Bridge in 1912 as a templet maker at 
the Gary, Ind., plant and a year later was promoted 
to inspector. In 1918 Mr. Hunter was promoted to 
foreman at the Gary plant. In 1947 he was named plant 
manager, the position he held until his recent appoint- 
ment. 


Raymond Ulbrich has been named superintendent 
of mechanical maintenance at Kaiser Steel Corp. Mr. 





RAYMOND ULBRICH 


Ulbrich came to Kaiser in 1948 after 25 years with the 
National Supply Co. Since then he has been assistant 
superintendent of mechanical maintenance. 


J.W. McMullen was named vice president in charge 
of engineering of the Lombard Corp., Youngstown, 
Ohio. A. P. Sqambati was made chief engineer of the 
company. 


John W. McAllister was appointed administrative 
assistant to the president of Colorado Fuel and Iron 
Corp. Mr. McAllister has been associated with CF&I 
for over 30 years. He was first employed in 1923 as a 
machinist helper in the coal mines of the company in 
Southern Colo, He was later transferred to the fuel and 
steel operating departments at Pueblo, then to the 
general offices of the corporation in Denver in 1930. 


William C. Buell, Jr. has recently retired as a 
member of the consulting staff of Arthur G. McKee Co. 
His services, however, will be available for consultation 
on steel ingot production work. 


James C. Keney has been named to the sales staff 
of the Chicago district office of the E. W. Bliss Co. 
Mr. Keney was formerly engaged in field service and 
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erection of Bliss equipment. Prior to joining Bliss he 
was with Babcock Printing Press Corp. and Republic 
Steel Corp. 


William H. Feathers has been named vice president 
and general manager of industrial products of National 





WILLIAM H. FEATHERS 


Carbon Co. It was announced at the same time that 
Walter A. Steiner has been appointed vice president 
in charge of development. 





WALTER A. STEINER 


Frank N. Long has been named superintendent of 
the newly-created Zincgrip department at Armco 
Steel Corp., Ashland, Ky., Works. Since 1944 he has 
served as general foreman of the galvanizing department 


John V. Boardman has joined the Green River 
Steel Corp. as general superintendent. Mr. Boardman 
was formerly at Worth Steel Co., Claymont, Del., as 
general superintendent and upon the purchase of Worth 
by the Colorado Fuel & Iron Co., served in the capacity 
of assistant works manager and works manager. Before 
going to Worth in 1946, he was with Jones & Laughlin 
Steel Corp. in the rolling mill department. 


Lawrence Young, chief electrician of the Kaiser 
Steel plant, has been appointed superintendent of 
mechanical shops. In his new position Mr. Young will 
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When it’s time to rebuild... 





Above: representative P-A Venturi Scrubber installa- 
tion at blast furnace. Below: diagram showing how the 
P-A Scrubber was installed between the existing dust 
catcher and scrubber, the latter being converted to 
@ gas cooler. 








EXISTING SCRUBBER 
CONVERTED TO COOLER 
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it's time for 


Pp 


When your blast furnace is to be shut down for 





repairs or rebuilding . . . that’s a particularly good 
opportunity to install a Chemico P-A Venturi 


Gas Scrubber. 


The P-A Scrubber will put your full top pressure 
to work cleaning your blast furnace gas... and 
will do it with surprisingly low water consumption, 
thus minimizing your thickener requirements. 


A P-A Scrubber costs little to buy, little to install, 
and little to maintain. Also, it fits into small space 
and requires no attention. For most installations 
no further cleaning is required. 


Units are available for capacities ranging up to 
150,000 cfm. Phone (MUrray Hill 8-7400) or write 
our P-A Sales Department for complete informa- 
tion and ask for our bulletin M-102 on P-A Gas 
Scrubbers. At your request, our technical repre- 
sentative will come to you with full details. 


CHEMICAL CONSTRUCTION 
CORPORATION 


A Unit of American Cyanamid Company 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


Technical Representatives throughout the World 
Cables: CHEMICONST, N.Y. 





CHEMICO 
P-A 


(PEASE-ANTHONY) 
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GAS SCRUBBERS 
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Low Cost 
Bearing Insurance 


with @ 


SHARPLES 
Rolling Mill 
Lube Oil Purifier 











You can have ‘round the clock protection 
against water and abrasion damage to rolling 
mill bearings—simply by putting a Sharples 
Lube Oil Purifier into action. At low cost, it 
continuously removes all water, tank scale, 
rust and other contaminants from the oil. You 
get full protection plus a bonus of peak lubri- 
cating efficiency at all times. 

A Sharples Lube Oil Purifier takes only 
ten minutes to clean... is practically mainte- 
nance free. It’s really cheap “insurance”’ that 
pays for itself in the first few months of operation. 


Write for Bulletin 1264. 


SHARPLES 


THE SHARPLES CORPORATION E 
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be responsible for all mechanical shops and field crews. 
He came to Kaiser Steel in 1942 to perform electrical 
construction. Since then he has been foreman of the 





LAWRENCE YOUNG 


electrical shop, general electrical foreman of the tin 
plate mill and chief electrician. 


Howard H. Casey was appointed director of engi- 
neering of the Midvale Co. Mr. Casey, formerly general 
sales manager, will head the company’s engineering, 
metallurgical and research staff. 

Carl E. Schlossnagel has been appointed superin- 
tendent of production planning at the Duquesne Works 





CARL E. SCHLOSSNAGEL 


of U.S. Steel Corp. He was formerly assistant superin- 
tendent of that department. 


Edward R. Engbrecht has been appointed shop 
superintendent at the Trenton, N. J. plant of U. S. 
Steel Corp., American Bridge Division. He succeeds 
Lester J. Larison, who has been named plant manager 
of the division’s Roanoke, Va., plant. Mr. Larison has 
been shop superintendent since 1943 at the Trenton 
plant. Mr. Engbrecht began with U. S. Steel at its 
South Works as an inspector in 1934, and began with 
American Bridge at its Gary, Ind., plant in 1943 as a 
sub-foreman. Two years later, he was made foreman 
automatic welding and special work. In 1953, he was 
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Hot from the laying or pouring reels, these coils 
of rod steel are handled automatically by 
Webb Conveyors throughout their trip to 
storage or shipping in the Jones & Laughlin 
Rod Mill at Aliquippa, Pa. 


Rod coils are approximately 46” in diameter 
and weigh 600 pounds—4 of these hot coils 
are handled by Webb Conveyors every minute 
without a hand touching them. Single and 
double-strand drag conveyors and overhead 
trolley conveyors are employed in this highly 
integrated materials handling system. 


Handled Hhudomatically By Webb Conveyors 


Typical of the smooth automation and in- 
genious transfer of coils from one conveyor to 
another is the illustrated lifting of coils by a 
cam actuated bobber at the end of the drag 
conveyor, and automatic insertion of trolley 
conveyor hook into rod coils. This operation 
is accomplished without distortion of coils, and 
in spite of loose rod ends. 


Ask a Webb engineer to look at your tough 
handling problems—his experience and engi- 
neering knowledge are waiting your call. 


Additional Webb Services—Through its subsidiaries, Control Engineering and Webb Forging Co., the 
Jervis B. Webb Co. designs and manufactures electronic and electrical controls for conveyors, machine tools, 


etc. Also quality drop forgings. 


FACTORIES: DETROIT - LOS ANGELES - HAMILTON, ONTARIO 
OFFICES AND REPRESENTATIVES THROUGHOUT THE WORLD 


Send for fully 
illustrated catalog 
that provides com- 
plete information 
on Webb conveyors 
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made foreman—fitting and riveting, and in February 
of this year was made foreman—punching of beam and 
column work. 


John G. Zimmerman was ares manager 
applied research and development of U. S. Steel Corp. 
Other appointments include Robert B. Mears, direct- 
or — applied research laboratory, who will be in je 4 
of the applied research and development at U.S. Steel’s 
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new research center now under construction at Monroe- 
ville, Pa., Saylor C. Snyder, director — product de- 
velopment, David L. McBride, director—metallurgical 
process development, and Charles A. Bishop, direc- 
tor — chemical process and chemical engineering 
development. 


H. B. Stallings was named to head up electro clutch 
sales of I-T-E Circuit Breaker Co. Mr. Stallings has 
had over 20 years’ experience in the steel, machine tool 





H. B. STALLINGS 


and other associated industries. He will supervise appli- 
vation of the Electro Clutch to the iron and _ steel 
industries. 


William E. Grover has been appointed chief erection 
engineer of Surface Combustion Corp. Mr. Grover will 
supervise all field erection work for the company’s 
industrial furnace division, replacing H. L. Bergman 





WILLIAM E. GROVER 


who recently died. He has been associated with the 
corporation since 1935. For practically this entire 
period, he has been engaged in field erection work. 
Since 1946, he has been district engineer for the com- 
pany in Detroit. 


Wallace E. Powell, formerly a control systems 
engineer for Jones & Laughlin Steel Corp., has been 
named president of Control Products Co., Inc., Oak- 
dale, Pa. The new company will design and manufacture 
automatic control systems for the steel, non-ferrous, 
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Johns-Manville announces the development of 


new SIL-O-CEL I6L 


Insulating Fire Brick... 




















Lompoc, California, where Johns-Manville mines and 
processes diatomaceous silica insulating materials 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 


me 








iI—has less than 0.1% reversible thermal expansion at I600F 
Check these properties of 2—provides high load-bearing strength 
SR-O-CmL 166 3—for direct exposure or back-up service 





Maximum service temperature 





1SO00F, back-up or exposed Here is a new development of Johns- Cel 16L and other J-M Insulating 

: ' Manville insulation and refractory re- Brick and Insulating Fire Brick for 

_eseamees ee aaa search. Its exceptional characteristics service to 3000F. Write Johns-Man- 

. provide important savings in furnace ville, Box 60, New York 16, N.Y. In 

Transverse strength 60 psi construction. Made of diatomaceous Canada, 199 Bay Street, Toronto 1, 
: ; silica, Sil-O-Cel* 16L Insulating Brick Ontario. 

ner ey ae aati is light in weight . . . has low thermal dda 6 aks PaaS NNO 

Linear shrinkage conductivity... high structural 
0.7 percent at I600F strength. And where furnace linings Replaces SIL-O-CEL Natural Brick 
are subjected to severe heat shock or The development of Sil-O-Cel 16L 


Reversible thermal expansion 
less than 0.1 percent at I600F 


Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. The outstanding properties of 


where high load-bearing properties 
are needed, Sil-O-Cel 16L offers out- 














Thermal conductivity standing performance. Sil-O-Cel 16L make it the ideal re- 

(Btu in. per sq ft per 0.92 at 500F : , placement for Sil-O-Cel Natural Brick 

F per hr at indicated 1.07 at lOOOF Sil-O-Cel 16L is now available. for back-up use. In addition, the prop- 

mean temperatures) 1.22 at ISOOF Samples will be sent on request. Also erties of Sil-O-Cel 16L Brick extend its 
available without obligation is Book- use to exposed service applications. gn 
let IN-115A, which describes Sil-O- JM 








Johns-Manville Firsrin INSULATION 


MATERIALS - ENGINEERING - APPLICATION 


| 
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THESE TWO narsison-waLKer 
CASTABLE REFRACTORIES | 


to serve you better... 





for a wide range of operating conditions 


H-W H-W 
EXTRA STRENGTH HIGH ALUMINA 
CASTABLE CASTABLE 


ce es ee 








inthe 


These refractory castables can be mixed and poured like con- 
crete or can be applied by means of various types of air guns. 


Harbison-Walker castable refractories are available in all the various classes, having the 
most desirable combinations of properties for particular requirements, such as adequate 
refractoriness, strength, insulating value, resistance to thermal shock and the corrosive action 
of slags and fluxes. 


Please write us for detailed information and recommendations for specific applications. 


HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 
WORLD'S LARGEST PRODUCER OF REFRACTORIES 


General Offices .. . Pittsburgh 22, Penna. 


Nites cndinl  ia 
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electrical, oil, chemical and other process industries. In 
addition to designing and installing automatic sequence 
control panels for existing industrial operations, Control 





WALLACE E. POWELL 


Products Co. will also build control components for all 
types of new, original equipment. 


John Upton, Jr. has been appointed general man- 
ager of the Hallden Machine Co. 


Paul A. Pierce has been appointed manager of 
operations for Continental Foundry & Machine Co., 
East Chicago, Ind. Formerly manager of foundries, 
Mr. Pierce joined the company in 1920 as a pattern 
maker. Prior to that he was in the pattern department 
of Inland Steel Co. 


ror STAMPING 
HOT OR COLD BILLETS 
INGOTS + SLABS + MILL 
ROLLS - END CUTS - ETC. 


"SAFETY 


EYE and FULLERED 
FORGING STAMPS 


Furnished with one or more char- 

acters, these stamps have extra 

large shanks engraved with 

heavy bevels to withstand rough- 

estservice. Eye forgingsavailable Eye style 

in single and double end styles. wr mins me 
Non-spalling and non-mushroom- _handie— 
ing features of both styles are aye hy 
important safety factors. 














€0C0 


SAFETY 





1041 CHATEAU STREET, PITTSBURGH 33, PA. 
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Obituaries 


W. Francis Scanlan, superintendent of mainte- 
nance, Alan Wood Steel Co., Conshohocken, Pa., died 


July 15. Mr. Scanlan had been with the company for 
37 years. He was very active in the affairs of the 


Philadelphia Section of AISE for some years. 


Frank P. Dahlstrom died July 15. Mr. Dahlstrom 
has been well known in the steel industry as an inventor 
and consultant. He was one of the developers of the 
precision flooded-lubricated oil film bearing extensively 
used in rolling mills, and in the past few years has been 
very active in developing computing machines for rolling 
mill calculations. 


Call or Write STAMCO for... 


Corrugating and Complete Line 
of Culvert Equipment—Slitting 
and Coiling Equipment for Fer- 
rous and Non-Ferrous Material 
in All Capacities—Warehouse 
and Steel Mill Cut to Length 
Lines for Shearing and Levelling 
Sheets from Coils—Shears for 
Shearing Sheets and Plates Both 
Underdriven and Overdriven 
Types in all Capacities up to 
1%” plate. 


New Bremen, Ohio 





QUELARC........ 


Breaking Plugs and Receptacles 


Ratings up to 200 AMPERES 





The exclusive QuelAre construction provides exceptional protection to 
contacts, for safe use as current rupturing devices. Unique partitioned 
insulation provides extra long distance between contacts and between 
contacts and ground. Insulating chambers completely enclose all contacts 
and form an are-trapping space. Galvanized cast metal housings, bakelite 
insulation and individually renewable contacts insure long service life. 

QuelAre plugs and receptacles are available in a complete range of 
styles, 2, 3 and 4 pole types—grounded through shell or extra pole, 
Housings with threaded cap, plain cap or hinged spring door. Ratings 
20, 30, 60, 100 and 200 amperes, 250 volts DC, 600 volts AC. Consult 
your Pylet Catalog 1100, Bul. 1140-2 for complete listings. 


CONDUIT FITTINGS * FLOODLIGHTS 





THE PYLE-NATIONAL COMPANY 


1383 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 
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MEAD-MORRISON J), Buckets 






































Nees re 


Alloy construction eliminates 
unnecessary. dead weight and 
allows increased payload. De- 
signed for ease in penetration. 
Ruggedly built to preserve proper 


ee shell contour, maintain correct 
MEAD- alignment of bottom head and 
shell and withstand operating 

abuse. 
MORRISON Designs to operate at ends of 
lines and bight of line in a range 


of sizes. Also clean-up grabs. 
Division of 


McKIERNAN-TERRY CORPORATION Wile Sas Got Getenmation. 
Manufacturing Engineers Harrison, N. J. 











Also builders of coal and ore bridges, bulk material unloaders, pile hammers, and specially designed machinery 


“MK 608 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS | 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, 





ELLIO 


This is one of three 450-ton hot metal ladle cranes 
servicing nine furnaces in the open hearth depart- 
ment of U.S. Steel’s Fairless Works. They were 
designed and built by the Alliance Machine Com- 
pany of Alliance, Ohio and are the largest cranes 
ever built for this type of operation. 


The various hoist, trolley and bridge motions of 
these mechanical giants demand rugged, dependable 
motors that can stand the gaff of peak loads and 
heavy current changes. Elliott C-W 600 series mill 
motors have proven a natural for the job. Each crane 


W4-6 


600 SERIES 


THE STANDARD 
600 SERIES MILL MOTOR 


CROCKER-WHEELER AIT MOTORS 


employs eight of these motors, totalling nearly 1300 
hp. They range in size from the two 265-hp motors 
lifting the 450-ton main hoist (through a synchron- 
ized worm gear), to a 65-hp motor operating the 
second auxiliary hoist. 

For complete details on these motors, call your local 
Elliott field engineer, or write for the Mill Motor 
Bulletin to Elliott Company, Jeannette, Pa. 


ELLIOTT Company [E 





TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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THERMIT WELDING STOPPED THE CLOCK! 










sees 


Weekes off idle time saved 
in tin ang: prion di. 


When a piece of vital equipment breaks down, 
Thermit Welding stops the clock on idle time — 
enables quick, economical repairs on a variety of 
parts. Only a minimum of technical skill is required. 

See the time-saving repair made on the 48” mill 
pinion shown above. The 28” neck was Thermit 
welded — and the pinion was back in operation 
weeks before a replacement could be obtained. 


WAITING FOR REPLACEMENT PARTS COSTS TIME AND MONEY! 


USE Bits ee) Te 





| METAL & THERMIT CORPORATION | 


® 100 EAST 42ND STREET © NEW YORK 17,N. Y. . 
Newark, N. J. + Pittsburgh, Pa. - €. Chicago, ind. + So. San Francisco, Cal. + Philadelphia, Pa - Toronto, Canada 


asic ee 
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This monolithic roof of TAYCOR Ramming Mix is for 
a 1000-lb. basic direct arc furnace used to melt a variety 
of heat-resistant alloys. Furnace operates 16 hours daily 
at temperatures as high as 3400° F. Extensive tests have 
been conducted to improve roof life for this severe ap- 
plication. The result of these tests proved TAYCOR 
Ramming Mix lasted two to three times longer than any 
other refractory. TAYCOR roof life varies from a low 
of 200 heats to a 900-heat record high, depending upon 
the alloy being melted. 

TAYCOR is our trade name for Corundum-base super- 
refractory brick, special shapes, cements, patches and 
ramming mixes. The outstanding properties of 


Exclusive Agents in Canada: 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 
Hamilton and Montreal 


TAYCOR are exceptional refractoriness, high hot load 
strength, superior resistance to mechanical abrasion and 
attack from iron oxide. 

These properties make TAYCOR the ideal refractory 
for hearths, piers, slot bottoms, front walls, skid rails 
of forge, heating and heat-treating furnaces . . . for small 
basic direct arc furnaces operated at higher-than-normal 
temperatures, requiring long heats . . . for linings of 
indirect arc furnaces . . . for rammed crucibles of high- 
frequency induction furnaces. Put TAYCOR to the test 
in your furnaces, For further information, write direct 


or call in a Taylor field engineer. 


| en) CHAS. TAYLOR SONS «. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 


*tG. Uv S Pat OFF 


REFRACTORIES SINCE 1864 ¢ CINCINNATI ¢ OHIO « U.S.A. 
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(1) Fireclay Refractories 
An eight-page bulletin available 
from Harbison-Walker Refractories 
Co. describes two refractories: 
“Coleman” for intermediate duty 
service; and ‘Coleman XX” for 
high duty service. In addition to 
descriptive details, the bulletin in- 
cludes charts showing spalling re- 
sistance, the results of load tests, 
and thermal expansion. 


(2) Lubrication Filters 

Published by the Trabon Engi- 
neering Corp. is a two-page bulle- 
tin, on their series ‘“SH’’ and ‘‘DH”’ 
high pressure lubrication filters. 
These light but sturdy filters are 
constructed of high tensile cast 
aluminum with steel sump and tie 
rod and are built to withstand 1000 
psi working pressure and 1800 psi 
test pressure. The bulletin includes 
dimensional material, illustrations, 
diagrams, and comprehensive data 
charts. (Bulletin 545). 


(3) Portable Lighting Lines 

A 12-page bulletin is available 
from the Joy Manufacturing Co. de- 
scribing their prefabricating light- 
ing and tool lines for industrial 
needs. The brochure illustrates and 
provides complete specifications 
on the latest available designs. 
These assemblies consist of suitable 
end connectors and molded Neo- 
prene outlets, factory molded into 
50 or 100-ft sections of standard 
rubber covered cord. As describ- 
ed, they are long-lasting and water- 
tight — and can be adapted to 
varying job requirements by the 
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You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 
tins to you. 











addition or deletion of intercon- 
necting sections. (Bulletin B52). 


(4) Seamless Mill Machinery 

Just issued by the Mannesmann- 
Meer Engineering and Construc- 
tion Co. is an eight-page booklet 
describing and illustrating the 
various basic components of steel- 
tube mills, plus basic layouts for a 
conventional tube mill and a con- 
tinuous mandrel mill. Emphasis is 
placed on flexibility of the com- 
pany’s equipment, permitting wide- 
ly varying and frequent changing 
operating schedules with one line 
of equipment. 


(S) Heat Treat Pots 
Recently released by the Electro- 





Publication Service... 





Alloys Division of American Brake 
Shoe Co. is a six-page bulletin on 
heat treat pots. Included is a listing 
of all of the sizes available in their 
Thermalloy alloy. The back page 
details suggestions on how pot 
users may increase service life by 
proper installation and use. (Bulle- 
tin T-234). 


(6) Goggle Valves 


Two types of goggle valves are 
illustrated and described in a new 
16-page catalog published by 
Salem-Brosius, Inc. Engineering 
details are included. These valves, 
used in large diameter gas mains 
around blast furnaces and coke 
ovens, are furnished for gas main 
sizes up to 108 in. diameter. Spe- 
cial designs of butterfly valves and 
a new standard line of gate valves 
are also described. 


(7) Motorized Reducers 


Of practical interest to men who 
buy or use gear drives up through 
75 hp rating, a new bulletin issued 
by the Falk Corp. consolidates un- 
der one cover the selection tables, 
dimensions, weights, overhung load 
ratings, and thrust capacity ratings 
needed to select horizontal, verti- 
cal, or right angle motoreducers in 
either the all-motor or integral de- 
sign. A foldout section bound into 
the middle of the book contains 
illustrated information on mount- 
ing positions, low speed shaft con- 
nections, and product features, to- 
gether with pictures of typical 
applications. (Bulletin 3100-1954). 
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COMPANY BULLETIN DESCRIPTION 


. 
SO ARR PRODUCTS, We ccccccccccccccccccccccccccccccccccecccecce eoccccccococececoes 36-page brochure on low-temperature processing. 1 
SR ALRIRECE PURER Ge cc ccccccccnccccscccccccccccccccccecce -DATA SHEET 36....... Complete data on new air-driven hydraulic pump. 
52 AMERICAN AIR FILTER CO., INC,........... eucneesennees BULLETIN 241..ccccecs Information on automatic, self cleaning filters. 
53 AMERICAN BRIDGE DIVISION, 
U. S. STEEL CORP....... eee eect eee een cere eeeeceseeesesececesseeeesscscsseces sO atalog on types, sizes, capacities, etc., of electric melting 
furnaces. 
54 AMERICAN FLEXIBLE COUPLING CO........... evccceces CATALOG 501 & 
BULLETIN 1052..... -Information on Amerigear couplings. 
55 AMERICAN WHEELABRATOR & EQUIPMENT CORP..... BULLETIN 894......... How to descale steel strip at high speeds and low cost. 
S6 ASKANIA REGULATOR COz .cccccccccccccccccccccccccccece BULLETIN I6l......... Details on splitting steel with edge position control. 
57 BEDFORD FOUNDRY & MACHINE CO., INC........... TTT T TT TT eocccecece +++++++Complete Bedford crane catalog. 
SB CHANDEYSSON ELECTRIC CO. ccccccccccccccccccccccccece BULLETIN D-102..... > ~ machines for power savings and power depend- 
a y- 
59 CHEMICAL CONSTRUCTION CORP..........eseeee0. «-+++BULLETIN M-102...... Complete information on gas scrubbers. ’ 
60 CLEVELAND WORM & GEAR CO............ Seevesecesoed CATALOG 400......... Presentation of complete worm gear speed reducer line. : 
61 DIAMOND POWER SPECIALTY CORP.............. TT TT BULLETIN 1136........ Information on use of wired television. : 
GE Bees Goecccocecccccscaccsesoosce 9000ed0eseee sonneessoes BULLETIN B-6l....... Details on strip annealing furnaces. : 
63 DURALOY CO............ eecccovccece eoedeoocccececeuecneses BULLETIN 8-DU-4..... Bulletin on alloy castings. 
64 ELECTRIC CONTROLLER & MFG. CO...........005. «+++»BULLETIN 921-OU..... Data on EC&M< controls. ‘ 
GS BLLIOTT CO. ccccccccccccccccccccccscccccce Coereceseocsooces eoncees POTTTTT TTT -++.++Mill motor bulletin. 
66 FARREL-BIRMINGHAM CO., INC... ....ccccccceveces eecccecees ceccecce occecccecees Descriptive bulletin on heavy duty roll grinders. ) 
67 FOXBORO CO.........5.+- Coececcccccccccccccceecceceoocoes DATA SHEET AED fi 
SBOP. cccccccccccccese Engineering data sheet on hot blast temperature control. 4 
GS Se Ses I a60s 0:00 0:0-0:0:000.0060600006000005000000060608540600000006000008 ececee .Gulf E.P. lubricants for reduction gear drives. : 
69 HEPPENSTALL CO...... C0060 60000000000000000000 0000000080408 o Ob OR CEOSCCeSOCOROSS Solutions to materials handling problems. , 
70 HYATT BEARINGS DIVISION, 
GENERAL MOTORS CORP............ Seeveccescesesesees CATALOG 150........ . Latest roller bearings catalog. F 
Oe adiniidnindacntecnciascdtiuiesacesecsvensceel BOOKS 2324-A, 2247, : 
2451 & 2519. ....0200% Booklets describing gearmotors and gear drives. 
72 MINNEAPOLIS-HONEYWELL REGULATOR CO........... DATA SHEET 6.4-11.. — on faster heat-up for high temperature 
urnaces. 
73 MORGAN ENGINEERING CO............. Cencvesecscocecss BOOKLET E-8......... Describes equipment for heavy service. 8 . 
74 PITTSBURGH LECTROMELT FURNACE CORP........... BULLETIN 9..ccccccece Complete Lectromelt furnace bulletin. 4 
75 POST-GLOVER ELECTRIC CO........... PYTTTTTTTTT Try .»--BULLETINS 500 i 
AND S10... ccccccsece Details on standard and welded grid resistors. 4 
76 PYLE-NATIONAL CO......... Coecccccccss Coccccccececocecs CATALOG 1100 & 
BULLETIN 1140-2....Complete listing of circuit breaking plugs and receptacles. 
77 RELIANCE ELECTRIC & ENGINEERING COO 2... ccccccccccccccccccccccsccesece -+++New booklet on the tools of automation. 
78 REPUBLIC FLOW METERS CO... cccccccccccccscccccccsese BULLETIN 802......... Full description of low pressure instruments. ' 
79 SHARPLES CORP....... SCbSdscecccecreresderoeconcocececesess BULLETIN 1264........ Data on rolling mill lube oil purifier. . ; 
GO WAGNER BLECTRIC CORP. cccccccccccccccccccccccccccccce BULLETIN MU-185....Information on industrial motors. 
8] JERVIS B. WEBB CO. ..cccceccces eeu Rsesn0nkn5ee0hhsen0seinsnebeesdecnesecesen ...Fully illustrated catalog on conveyors. 
82 LEE WILSON ENGINEERING CO., INC....cccscccvcccccces bbbeee vet toneesiosnens . Single-stack portable base brochure. 
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v) One man loads it . . . in 3 seconds, up to 50,000 lbs. .. . 


nn” 
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One man drives it... One man unloads it... 
speeds up to 56 mph 3 v2 in 3 seconds 


3 nn 


| You are invited to a free showing of 


“Over-the-Load 
Materials Handling” 


a 25-minute sound movie starring the ROSS CARRIER 


















You can revolutionize your handling operations! You can move =... 

materials faster, farther, at less cost, and this new movie shows CLA | 4 _ cadet ! 

you how to do it. As in the above pictures from the film, you'll see ! EQUIPMENT — on 

the Ross Carrier handling pineapples, whiskey barrels, lumber ! os . 

packages, heat exchangers, cotton bales, steel tube—for aggres- ! e a movie for showing on . 

sive, cost-conscious companies which have discovered the unique S Bese 11 9} 

™_ advantages of over-the-load handling. If you are sincerely inter- Batel - ! 
ested in knowing what’s new in materials handling, you won’t | o- 
ah miss this free movie. It’s available on a loan basis—simply send ! ites wy \ ; 
—_ the coupon to reserve your showing. We'll mail the film to you— ! City of) i ! 
a your only cost is return postage. . ! 
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WORLD'S FIRST automatic seamless mill equipped with two plug mills (shown at upper right). 


Seamless mill cuts costly down-time 


¢ This well-known seamless tube mill had to find a way to make 
quick changeovers from one operating schedule to a radically differ- 
ent one. Mannesmann-Meer engineers solved the problem by install- 
ing two plug mills — the first time it had ever been done in an 
automatic seamless mill. The idea enabled the operators to cut costly 
down-time in half. 

I Here’s a typical example of Mannesmann-Meer’s ability to meet 
the growing need for extreme flexibility and versatility in tube mill 
operation. We’re the only seamless mill manufacturer that can draw 
on years of experience in mill operation. This unique background 
makes Mannesmann-Meer best qualified to meet your seamless mill 
requirements. 

Write us about pipe and tube mill equipment, mechanical and 
hydraulic extrusion presses for steel and non-ferrous tubing or spe- 
cial shapes, cold straightening machines, hydraulic equipment or 
other special machinery. 

M36 


MANNESMANN-MEER | 


ENGINEERING & CONSTRUCTION COMPANY = rrcar-spcep Tube MILEY MACHINERY 
900 Line Street, Easton, Penna. 


Baise! ahaa 
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@ Illustrated 
are two 1820-KW, 20,000 
Ibs/hr Vertical Strip Con- 
tinuous Annealing Furnaces 
for 42” wide strip. 


RNR 


790 E. VENANGO ST., PHILADELPHIA 34, PA. 


10 
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HERE'S THE * 


THAT DOES AN 


USG BRUSH 













OUTSTANDING JOB 


ON AC CRANE 


MOTOR RINGS 


When you replace the brushes on your 
AC Crane Motor Rings you can get the 
best results with US G Grade 550 
Brush. For brushes that give superb 
results in other applications, see below. 


Write for your copy of the complete 





U SG Brush catalog today. A typical U $ G Grade 550 Brush 


for AC Crane Motor Rings 





U S G Grade 135 U S G Grade 223 Brush U SG Grade 1658 Brush U S G Grade AH897 Brush 
Mill Motor Brush with Statite* for DC crane motors with Statite* for tin line collector rolls for welding generators with Statite* 


“Permanent shunt connection, needing no hammerclips; cannot be jarred loose or pulled out. 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 


226 IRON AND STEEL ENGINEER, AUGUST, 1954 























Right down fo the last Nut and Bolt 


RTHUR G. MCKEE « COMPANY are organized to take complete 
I siti, for all details of your project from the preliminary 
planning stage through complete construction—literally down to the 
last nut and bolt. 


The advantages of this undivided responsibility are manifold. You 
are relieved of the necessity of hiring technical help and field crews, of 
negotiating with numerous sub-contractors and suppliers, of co-ordi- 
nating activities and arrival of materials, of time-keeping, supervision, 
inspection and countless other details. 


McKee performs all these functions under a single contract and with a 
thoroughness and efficiency born of long, specialized experience. 





Arthur G. McKee & Company « Engineers and Contractors 


© 2 
Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio McKee Engi fl da ng 


Offices: New York e Tulsa, Oklahoma e Union, N.J. ¢ Washington, D.C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 


» 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto Services 














It mixes readily in hard or cold water—forms whiter and more 
stable emulsions that can be used for a longer time. The lower 
viscosity of new Sunoco Emulsifying Rolling Oil makes it 
easier to pump from storage tanks. These improvements are 
the result of improved refining techniques made possible by 
several new multimillion-dollar refining units. 

Users report cleaner rolls, reduced spalling, and absence of 
gumming. The result is lower power consumption and higher 
mill speeds—as much as 50% in many cases. In the annealing 


TESTS SHOW HOW 
READILY THIS NEW 
OIL FORMS STABLE 
EMULSIONS 


HARD WATER 


500 ppm 


HARD WATER— Tested in dozens of sam- 
ples of water obtained from industrial plants 
having hard water problems. Never failed to 


form a stable emulsion. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 





NEW SUNOCO EMULSIFYING ROLLING OIL | 
EASIER TO USE. LASTS LONGER 





UNOC 


PHILADELPHIA 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Made bv the refiners of famous Blue Sunoca Gasoline and Dvnalube Motor Oils 


operations, Sunoco Emulsifying Rolling Oil burns off cleanly 
usually making cleaning unnecessary. All of these advantages 
contribute to lower cost operation. 

You can also use Sunoco Emulsifying Rolling Oil advantage- 
ously for rust proofing hot rolled sheets after pickling, and as 
a die lubricant in cold drawing steel bars. 

The full story about this new oil is well worth your listening. 
Care to hear it? Just contact your Sun Oil Company repre- 
sentative. Or write Dept. IS-8. 








COLD WATER—Forms a stable emulsior 


in the coldest water .. . even ice water. 
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designed Yo do a better fob 












SCRAP 
WINDER 


Products of Proven Performance 


> HYDRAULIC SLAB AND BILLET PILERS 
> STRIP AND SHEET OILING EQUIPMENT 
} > SHEET SCRUBBER AND CLEANING LINES he 
> HOT SAWS—ROCKING AND SLIDE TYPES = 
> HOT BEDS—COOLING BEDS—TRANSFERS 
> BILLET EJECTORS—PINCH ROLL STANDS 
e- > SLITTERS—SPECIAL SHEARS AND GAUGES 




















800,000, STRETCHER LEVELER 





as > TILTING TABLES—Traveling and Lifting Tables 
> Continuous PICKLING Lines—ROLLER LEVELERS / 
B- > FURNACE Charging Equipment—Furnace Pushers / 


- > Strip Steel COILERS and REELS—SCRAP BALLERS / 
> RAILROAD Spike Forming Machines—ROLL LATHES 
> Sheet GALVANIZING Lines—Wire Patenting Frames / 
> Stretcher Levelers—Angle and Shape Straighteners yo 
> Rolling Mill Tables—Gear and Individual Motor Types 
> PARALLOY ROLLS (Pinch, Coiler, Tension, Steel mill) fe 
> DUCTILE CASTINGS (80,000 PSI.) 


Machinery Built 16 Customers ‘ 
Design and Detail Drawings 







PARALLOY ROLLERS 


The Youngstown TTT Machine Co. 


OVER SIXTY YEARS OF SERVICE TO THE STEEL INDUSTRY 


Youngstown, Ohio 





IRON AND STEEL ENGINEER, AUGUST, 1954 


EC &M brakes are built for 
smoother operation - safer stops 
- less maintenance 


Take a close look at the world’s finest heavy- 
duty brake. Built for both alternating and 
direct current motors . . . Type WB Brakes 
are available in 7 sizes for D-c and 4 sizes for 
A-c operation. 

EC&M has combined the finest materials and 





workmanship with years of experience and en- 
gineering research to assure trouble-free service. 
When you need a brake that is “performance 
proven”... a unit that provides smoother opera- 
tion, safer stops and less maintenance... spec- 


ify EC&M Type WB Brakes. 


Write for literature today. t 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79th STREET ° CLEVELAND 4, OHIO 
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LUBRICANT 


ARecently introduced by the Brooks 
Oil Co. is a lubricant for preventing 
leakage in hydraulic systems. While 
the compound itself is not new, its ap- 
plication for this type of service is a 
recent development. 

Leakage from seals, gaskets, pack- 
ing, threaded pipe joints and other 
sources presents three problems—the 
high cost of replacing hydraulic fluid, 
a fire hazard, and an expensive plant 
maintenance problem. 

Brooks engineers found that the 
highly adhesive Brooks SW-301 was 
effective in reducing or preventing 
leakage caused by shock or vibration. 
The material is added to straight 
mineral oil or other largely petroleum 
products used as hydraulic fluids. 

The lubricant is used with hy- 
draulic fluid in ratios ranging from 
1:1 to 1:7. If lower ratios are desired 
the more viscous SW-601 is used. 
When used with low price hydraulic 
fluids such as straight mineral oils, 
the heavier film on various parts has 
an added advantage in retarding 
wear due to increased adhesion and 
film strength. 

The adhesive nature of Brooks 
Slide and Way Lubricant is obtain- 
ed by processing and compounding in 
which nothing is used which could 
coagulate, form sludge, develop cor- 
rosion, emulsify with water, clog 
screens or in any way disturb the na- 
ture of a hydraulic system. 


BRAZING UNIT 


A Developed by Selas Corp. of Amer- 
ica, a new rotor-brazing technique, 
greatly increases production rates at 
reduced operating costs. 

The illustration shows the brazing, 
in less than five minutes, of 64 copper 
bars to the end ring of a rotor for an 
industrial electric motor, through the 
use of Selas Superheat burners. Floor 
to floor time—which includes load- 
ing, heating, cooling, unloading—is 
only 15 minutes, as compared with 
11% hours for other methods. 

The cost of the natural gas con- 
sumed in the brazing operations is 31 
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cents, as compared with up to $2.00 
for torch brazing methods which use 
oxygen-fuel. 

In the specially-designed equip- 
ment shown, the work rotates within 





an adjustable ring of 14 Superheat 
burners. Each of these burners ts in 
effect a small jet furnace in which 
premixed air-gas is burned and hot 
products of combustion issue forth at 
high velocities through a slot in the 
burner. Localized heating is thus ac- 
complished at high speeds, and all 





copper bars are brazed simultane- 
ously. 

Brazing alloy can be pre-placed, 
instead of hand fed. This feature, 
plus the fact that the heating cycle 
is controlled automatically, assures 
reproducibility of results and releases 
the operator for other related oper- 
ations during the heating period. 


CENTRIFUGAL PUMP 


AAmpco Metal, Inc., has announced 
a new series of production-built cen- 
trifugal pumps adaptable to almost 
any special customer requirements. 
These new 1750 rpm single-suction 
pumps are available in sizes ranging 
from fractional flow to 600 gpm. 

Units are available from stock con- 
structed entirely from Ampco alloys 
or nickel chrome alloys to combat 
the effects of corrosion and erosion. 
They are particularly designed to 
transfer liquids that are normally 
difficult to handle because of their 
erosive and corrosive nature. 

The unique feature of this new line 
is the ease and rapidity with which 
pump may be _ inter- 
changed to fit the requirements of 
various specialized jobs, thus per- 


components 


BELT CONVEYOR MODEL BUILT BY GOODYEAR 


This working model of the Riverlake Belt Conveyor Lines system that will 
transport coal and iron ore between Lake Erie and the Ohio River via 
Youngstown, has 6776 moving parts. Built in three sections, end panels 
depict modern river and lake terminal loading and unloading operations, 
and central unit shows elevated two-way belts hauling cargoes cross- 
country along 100-mile route. Goodyear Tire and Rubber Co. constructed 


the model. 
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mitting the customer to satisfy all 
the requirements of his operation and 
get a pump that is tailor-made for 
his job without going to the expense 
of a special unit. 

The new series is engineered and 


designed to permit field changes at 
low cost. All three types of bearing 
lubrication are available with the 
Ampco Pump-—the customer has his 
choice of permanent sealed double 
width bearings, replenishable grease 
or oil lubricated types—whichever 
best suits his needs. He can select 
either medium or light-duty bearings 
to match his choice of shafts, de- 
pending on the pump’s contemplated 
use. 


Either type of basic shaft seal can 


be specified—packed stuffing-box or 


Packed _ stuffing-boxes 
have either internal, external or flush- 
ing seals and may be changed from 
one to the other by rotating a single 
part. The customer can make any 
known stuffing-box arrangement 
without changing parts or dismant- 
ling. Water-cooled 
available. Both inside and outside 


mechanical. 


boxes are also 


mechanical seals are applied inter- 





changeably to these pumps without 
excessive shaft overhang. Space is 
provided for seals to be lubricated 
and/or cooled. 


The problem of overgreasing is 
eliminated —a_ correctly designed 
pump casing is by nature intricate 
and difficult to cast. For this reason 
and for other design advantages, 
these pump casings are fabricated to 
assure sound, compact and econom- 
ical construction — blind tapping is 
climinated and there are no heavy 
shrink areas to cause porosity. Joints 
are designed so gaskets are confined 
and under uniform load, regardless of 
changing temperature and pressure 
conditions. 


These new pumps will be stocked 
in all Ampco alloys and high nickel- 
chromium alloys. For highly special- 
ized cases, Ampco centrifugal pumps 
can be obtained on special order 
made from any other workable met- 
als. Pumps can be built from Ilium 
(Stainless Foundry & Engineering 
Co., Milwaukee) “G,” Hastelloys, 
Nickel, Nickel-Copper, Stainless 
Steels, ete. 


Bie ENTERPRISE 
60 In. Heavy Duty 
van FORGE LATHE 





USED BY LEADING FORGE SHOPS IN THE UNITED STATES 
YOU, TOO, SHOULD INVESTIGATE 


Tut ENTERPRISE COMPANY 
mnane om ow a 






wane Kom 
we 






Especially designed for both rough turning and finishing of 


heavy forging, crankshafts and rolls. Engineered to with- 


stand unusually large overloads, this lathe will provide maxi- 


mum production and many years of trouble free performance. 


Get complete details by writing for Bulletin 301—Today 





tHe ENTERPRISE comeany 


MACHINERY BUILDERS & ENGINEERS 
SUBSIDIARY OF WM. K. STAMETS COMPANY 


PITTSBURGH 





COLUMBIANA 1, 
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OHIO e U. Se A. 





AUTOMATIC TONGS 














Railroad wheel surfaces are machined 
at the touch of a finger with this 
unique equipment at the McKees 
Rocks Wheel and Axle Division of 
U. S. Steel Corp.’s Homestead 
Works. One wheel is bored and 
another faced while a completed 
wheel is being removed and another 
readied for boring and facing. 
Standard 33-inch MCB wheels are 
completed at the rate of about 27 
an hour, under the control of one 
man at the push-button panel. 
The three-jawed tongs, made by 
Heppenstall Co. will accommodate 
wheels ranging from 20 to 44 in. in 
diameter. 


GLAZED BLOCK 

AA new ceramic glazed concrete 
block, designated the “Glasface,” was 
announced by Ferro Corp., Cleve- 
land, Ohio. The new block which 
makes possible installation of a con- 
crete block wall without the necessity 
of additional finish, is available in a 
complete range of colors as well as 
various types of finishes, including 
mottling and stippling. 

The ceramic glazed finish on the 
block, resistant to scratching and fire, 
can be applied by the Ferro process 
to the many expanded clay, shale or 
blast furnace slag type blocks. Exten- 
sive tests, however, have shown the 
finish to be best applicable to the so- 
called lightweight aggregate type of 
block. 

Tests indicate that there is a slight 
loss of crushing strength produced 
during the firing of the block, but the 
final figure is still well above the 
ASTM specification for a Class A 
block. Further tests at the University 
of Toledo have shown that the glazed 
block can stand a hydrostatic pres- 
sure of 15 in. of water on the reverse 
side without showing any signs of 
peeling. 

The process, in substance, consists 
of taking the Ferro-developed fine 
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23 PENNSYLVANIA 


UNIT SUBSTATION TRANSFORMERS 


feed all 2400 volt lines 
: at United States Steel’s 
Fairless Works 





19 — 2500 Kva and 4— 3750 Kva Pennsylvania 
: Transformers are supplying power at 2400 volts 
to operate open hearth furnaces, blast furnaces, hot 
and cold rolling mills, and coke ovens at the 
famous Fairless Works. Functioning as important 
components of I-T-E Unit Substations, these 
Pennsylvania Transformers assure an uninterrupted 
flow of power from the 13,800-volt power system 
to the 2400-volt distribution system. 


Pennsylvania Transformer Company manu- 

factures a complete line of power and distribution 

transformers, 3 Kva through 300,000 Kva, in 
) voltages up to 330,000 volts. 


PENNSYLVANIA TRANSFORMER COMPANY 


A McGraw Electric Company Division * Box 330 * CANONSBURG, PA. + Phone Canonsburg 2380 
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“Ready for Se PL 


COKE BREEZE-— 


COMPANY 


SAND PLANTS 


designed, built, equipped and turned over to you ready for the 
individual type service dictated by your specific requirements. 





R&S Automatic 


Roto-Drum Dryer 
suitable for produc- 
tion or pilot plant 
operation—a sand 


drier 


Diesel 


Service or for the 
processing indus- 


tries. 


Coke Breeze Plant serving soaking pits at a plant of a major steel 
company. Supplied “ready for service.” 


Roberts & Schaefer Co. does the complete job, employing 
principles and practices they have tested and proved over 
a period of 50 years. Combining within a single organiza- 
tion the functions of Engineering, Fabricating and Con- 
tracting, this group of experienced engineers adapts these 
proven principles and methods to meet your specific 
requirements. 


ROBERTS & SCHAEFER 


Division of Thompson-Starrett Company, Inc. 

130 NORTH WELLS STREET, CHICAGO 6, ILLINOIS 
District Offices — 

Pittsburgh, Pa. — Henry W. Oliver Bidg. 

Huntington 10, W. Va. — Guaranty Bank Bldg. 

Hibbing, Ninn. — Box 675 

New York 19, N. Y. — 254 W. 54th St. 
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co. Engineers «+ 





Sand Preparation and Storage Equipment serving Diesel locomotives. 
Supplied “ready for service.” 


What Processing or Bulk-Material Handling problem do 


you now have . . . ore, dolomite, by-products, coal or 
something else? If it is processed, hoisted, transported or 
stored, R & S complete service can help you — whether 
your needs are for a completely new plant or modernization 
of present equipment. 

Main and District Offices conveniently located for con- 
sultation. 





Fabricators «+ Contractors 
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AT 
FOOD 
FAIR 
STORES 


Coffee 
Roasting 
a! Food 
Fair. 





Ca2D BATTERIES 
FOR EXTRA WORK! 


Food Fair Stores, Inc., one of 
America’s fastest growing food 
chains, is currently ringing up sales 
at the rate of $400,000,000 a year. 
To help handle the millions of 
pounds of dry groceries, meat, pro- 
duce, and other products that move 
through the company’s warehouses 
every week, Food Fair uses C&D 
Slyver-Clad* batteries as a major 
source of power in their industrial 
trucks. For Food Fair, like hun- 
dreds of other leading American 
companies has found it pays to power 
with C&D Slyver-Clad batteries. 
C&D Slyver-Clad batteries are 
approved as standard equipment by 
all electric truck manu- 
facturers. For further infor- 
mation, write for catalogs. 
*TM Reg. 
[Ca D | 
BATTERIES, INC. 
of Conshohocken, Fr 


Manufacturers of Industrial Batteries since 1906 
SALES AND SERVICE OFFICES 


IN PRINCIPAL CITIES FROM COAST TO COAST 





glazed powder and mixing it with 
water with a “lightning-typhoon” 
type electric mixer for a few minutes, 
and then spraying this material to 
the face surface of the concrete block. 
The block is then dried and fired at 
1160 to 1200 degrees F in a special 
type of kiln produced by the Ferro 
Corp. Normally, two coats of glaze 
are required for the block. 


Book Keuiews... 


“ASTM Standards on Materials for 
Radio Tubes and Electronic Devices 
and Electrical-Heating, Resistance, 
and Related Alloys,” 6x 9 in., heavy 
paper cover, 244 pages, $2.75, in- 
cludes in the 1954 edition 44 widely 
used ASTM standards, including 30 
test methods; 10 specifications; and 
4 recommended practices. Most of 
the standards have been developed 
through the work of ASTM Commit- 
tee B-4 on Electrical-Heating, Resist- 
ance, and Related Alloys. Also in- 
cluded are related standards from 
other committees. Materials and sub- 
jects cover: electrical-heating alloys; 
electrical-resistance alloys; electric- 
furnace alloys; radio tubes, electronic 
devices, and lamps; heat-resisting al- 
loys; electrical contact materials; and 
thermostat metals. 


“Geschichte des Eisens” (History of 
Iron), by O. Johannsen, third edition: 
579 pp, 8 in. x 1114 in., 433 illustra- 
tions, was published in 1953 by Stahl- 
eisen, Dusseldorf. 75 German marks. 
To write a comprehensive and accu- 
rate history of iron is a herculean task, 
which was well accomplished by Dr. 
Johannsen. He begins by describing 
and illustrating prehistorical finds, 
mostly meteoric and brings what lit- 
tle is known about the making of iron 
by the ancients around the Mediter- 
ranean. Very interesting is the devel- 
opment of the iron industry from the 
early to the late middle ages. It flour- 
ished, where there was ore, wood, 
and water. The author describes the 
making of charcoal, mining and pre- 
paration of ores, furnaces for making 
malleable (wrought) iron and cast 
iron, and conversion of the metal into 
useful aritcles. The making of char- 
coal iron in many countries, includ- 
ing America, is described. Then fol- 


( Please turn to page 244) 
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Castings of any size up to 
80,000 pounds. Hyde Park 
facilities are equal to your 
every requirement 





Machine Castings 
Lathe Beds 
Housings 

Pinion Housings 
Mill Housings 
Shoe Plates 
Layout Plates 
Surface Plates 


FOUNDRY & MACHINE CO. 


Hyde Park, Westmoreland County, Pa. 


ROLLS 
ROLLING MILL MACHINERY 
GREY IRON CASTINGS 
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ALDRICH 





air-driven HYDRAULIC 





_.. for small volume capacity at low or high pressures 


Here is a new pump that will develop up to 30,000 Special muffler design provides quiet operation. 
si f ling 90 psi plant air—wi il- : . . P , 
Sit — apn an pone sete a — “an Aldrich Air-Driven Hydraulic Pumps are avail- 
ee eee eee eee Se able in low and high pressure models, single or 
double-acting. Plunger diameters for the low 


pressure range are 1!;” to 3”. High pressure 


is self-contained, complete with regulator, air 


filter, lubricator and pressure gauge. 








New design provides economy of operation for range, 14” to 1%”. Double- \ 

many industrial applications— acting units provide minimum 

e supplying power for molding and belt presses pressure fluctuations in addition —_— 

e testing tubing, valves or pressure vessels to greater volumes. 

e ideal for laboratory as well as production use > 

e and for many other applications requiring small Write for new Data Sheet 36 \ 
, ; for complete details. —— 

volume capacity at low or high pressures. SS 


pump company | 


» « « Originators of the 





Direct Flow Pump 


21 PINE STREET © ALLENTOWN, PENNSYLVANIA 
Representatives: Birmingham e Bolivar, N.Y. ¢ Boston e Buffalo « Carmi, Illinois e Charleston, W. Va. ¢ Chicago « Cincinnati « Cleveland « Dallas e Denver e Detroit « Duluth 


Houston »« Los Angeles « New York e Oakland, Calif. ¢ Philadelphia « Pittsburgh « Portland, Ore. « Richmond, Va. « Rochester e Salt Lake City ¢ San Francisco « Seattle 
Somerville, Mass. « Spokane, Wash. e Syracuse e Tulsa e Washington, D.C. © Youngstown e Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N. Y. 
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om AJAX DIHEDRAL SPINDLE 
~) SHAFT COUPLING DESIGN 
is responsible for long life, 
trouble-free operation without 
the usual maintenance on spindle 
drives between pinion stands and 
rolls. Tell us your misalignment 
troubles. 








AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, N. Y. 
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Representatives in Principal Cities 
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SEE RUST-OLEUM APPLIED DIRECTLY OVER 
SOUND RUSTED SURFACES! MAKE THIS 
TEST UNDER YOUR OWN CONDITIONS AND 
SEE PROOF OF PERFORMANCE! 


See Rust-Oleum 769 Damp-Proof Red Primer actually 
applied over a badly rusted surface after simple 
scraping and wire-brushing to remove rust scale and 
loose rust in the Rust-Oleum “rusted panel 
demonstration.” Rust-Oleum’s specially-processed fish 
oil vehicle penetrates rust to bare metal usually 
eliminating sandblasting and other costly 
surface preparations. 




















Rust-Oleum finish coatings in Aluminum, 
Green, White, Gray, Yellow, Black, 
Orange, Blue and others provide both 
Rust Prevention and Decorative Beauty! 
Specify Rust-Oleum for new construction, 
maintenance, and re-modeling. 
See Sweets for complete catalog 
and nearest Rust-Oleum Industrial 
Distributor, or attach coupon to 
your business letterhead. 









See local classified telephone directory 
under Rust Preventives or Paints for nearest 
Rust-Oleum Industrial Distributor. 


ATTACH TO YOUR BUSINESS LETTERHEAD AND MAIL TO: 
Rust-Oleum Corporation, 2443 Oakton St., Evanston, Hl. 


I 
i 
I 
! 
i 
i 
t 
! 
' 
' 






Please Show Me the Test Application of Rust-Oleum 
I Rust-Oleum ‘‘Rusted Over Rusted Metal Surfaces in 
Panel Demonstration."* My Plant 
There Is Only One Rust-Oleum. It Is ; ; 
; Complete Literature with Nearest Rust-Oleum Industrial 
Distinctive as Your Own Fingerprint Cater Chast Distributor. 


Resists Rain, Sun, Fumes, Snow, Heat, 
Salt Air, Salt Water, etc. 





Leee eee ewe eee eee wand 
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For quick periodic in- 
spection and cleaning, 
mineral oil reservoir at 
rear of Recorder may 
be lowered by discon- 
necting one pressure 
connection and four 
bolts. Calibration is 
not changed. 


Four reasons for choosing 
these Republic Low Pressure 
Instruments to measure flow 


or pressure of gas and air 
in 
OPEN HEARTH FURNACES 
SOAKING PITS 
REHEATING FURNACES 


COKE OVENS 
SMELTING FURNACES 


Republic Oil Sealed Bell Recorder at left responds 
to the slightest changes in furnace pressure and 
stack draft, and works independently of other 
controls. Operating principle is so simple that a 
minimum of maintenance is required. Sealed bell 
withstands high temperatures and will not crack, 
rupture or wear out. For pressure or vacuum 
measurement, the Recorder may be connected 
directly to a furnace or pipe line. For differentials, 
it may be connected across an orifice. 


Recorder has ranges 0-0.2” H20 and 0-8” H.20 at 
static pressures to 10 psi. On low range, large 4” 
diameter bell gives sensitivity of +.001” H.20. 





10 15 20 25 30 
wiTugtugitustiyiti 


60 90 120140 
itary 











Both instruments fully 
described in Bulletin 
802. Write for your 
instrament copy today. 


Horizontal Indicator is operated 
by a tough, resistant diaphragm 
made of polythylene plastic. 
Each Indicator is separate and 
may be individually removed or 
adjusted. Indicator arm swings 
on jeweled bearings for friction- 
free accuracy. Internally illumi- 
nated scales may show pressure, 


draft, pressure-draft combination 
or differential pressure. Ranges 
from 0-0.2” H,0 to 0-40” H.0. 

Two Indicators are often 
mounted together to read air 
flow—gas flow ratio in furnace 
firing. They may be calibrated so 
their pointers line up when air 
and gas are in the correct ratio. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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TORRINGTON BEARING S§ AT WOR K 
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The roll separating force in this Sendzimir cold strip rolling 
mill, designed by the Armzen Company, is transmitted 
directly from work and intermediate rolls to the mill housing 
by caster-mounted TORRINGTON 4-row 


a= Cylindrical Roller Bearings. 
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Fine gage cold-rolled strip accurate to 
tolerances of one to two ten-thousandths; 
that’s the kind of precision work Tor- 
RINGTON Cylindrical Roller Bearings 
can produce. 

Small diameter work rolls, plus a 
unique roll-backing principle giving 
minimum distortion, make the accuracy 
of this mill possible. 

The TORRINGTON Bearings provide 
rigid backing for the intermediate rolls 
by utilizing outer races of especially 
heavy section, and four rows of preci- 






Tissue thin strip to finest tolerances! 


sion-ground rollers in machined bronze 
cages for positive roller guidance. 

This is an example of Torrington’s 
ability to engineer anti-friction bearings 
to meet special requirements. TORRING- 
TON Bearings are available in a complete 
range of types to handle any combina- 
tion of radial and thrust loads. To assure 
minimum friction, high capacity and 
long life, specify TORRINGTON Bearings. 


THE TORRINGTON COMPANY 


South Bend 21, Ind. Torrington, Ind, 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON BEARINGS 


Spherical Roller oe Tapered Roller eo Cylindrical Roller e Needle e Ball e Needle Rollers 
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Preferred by 
Steel Men 


because: 


P&H Mill Type Cranes are built in excess 
of the minimum requirements of the 
A.L.S.E. specification. 


This is only one reason why P&H Mill Type 
Cranes have won such an outstanding rep- 
utation. They deliver fine service . . . de- 
pendable through the years . . . with fewer 
interruptions . . . lower maintenance costs. j~ —— 





The overwhelming preference for P&H is 
evidenced by the fact that there are more 
than 2,000 P&H Overhead Cranes in steel 
mill service alone. 


() Overtead CRANE DIVISION 


HARNISCHFEGER PE ee ssn atallibell eaaabdetbaae, 
ew ™~. 


CORPORATION a ree 
MILWAUKEE 46, WISCONSIN me a a 


‘ ‘ 
af) die ~ eo ™ 
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a 0 nOmis ELECTRIC HOISTS SOta STAB Li ZERS WELOING £QUiPmENT OVERMEAD CRANES 
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with ASKANIA Edge Position Control 


A Pittsburgh district steel mill slits this 4” _ tically unlimited. The equipment is low in 
rough edge from 15-ton reels of blackplate _—_— cost. There is nothing delicate about it. It’s 
at 3,000 feet per minute with accuracy of built to take all the abuse that continuous 
+ 1/64”. They do this precision edge-posi- | operation in hard service can give it. 
tioning job with Askania Hydraulic Edge 
Position Control. 

Askania Edge Position Control is a new 
use for the Askania Jet Pipe Regulator, 
long the educated muscle of the steel mill. 
Steel men asked for it, because they needed 
the dependability and simplicity of Askania  5e¢ your Askania 
in this control job. Representative, or write 

Nothing touches the steel but a stream _for Bulletin 161. 
of low pressure air. Available force is prac- 


Find out now 
about Askania 


Edge Position Control. 





ASKANIA REGULATOR COMPANY 


246 E. Ontario Street, Chicago 11, Illinois 
A Subsidiary of General Precision Equipment Corporation 
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EQUIPMENT FOR SALE 
POSITIONS VACANT 
POSITIONS WANTED 






AN IRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 











WHERE TO BUY 


BIRMINGHAM DISTRICT 








DIXIE ENGINEERING COMPANY 


“Manufacturer's Agents" 


P. O. Box 750 812-813 Protective Life Building 
BIRMINGHAM 3, ALABAMA 
Sabel E. Baum Telephone 4-0417 


METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 


Park Building PITTSBURGH, PA. 
COurt 1-7032 





PITTSBURGH (Continued) 





RITTER ENGINEERING CO. 


Engineers - Distributors - Contractors 


1515 WEST UBERTY AVE. 
PITTSBURGH 26, PA. 


Representing: 
TRABON ENGINEERING CORP. 
“Centralized Lubricating Systems” 


Phone: 
LOCUST 1-1303 











CHICAGO DISTRICT 





PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 


Board of Trade Bidg., 141 West Jackson Bivd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 

“Cleveland" Worm Gearing and Worm Gear 
Speed Reducers 
THE FARVAL CORPORATION 
“Farval" Centralized Lube Systems 
LUBRICATION PRODUCTS COMPANY 
“Stapax" Journal Box Lubricators 
AMERICAN FLEXIBLE COUPLING COMPANY 
“Amerigear" Flexible Couplings 
WALDES KOHINOOR, INCORPORATED 
“Truarc™ Retaining Rings 
2400 W. Clybourn St. Phone: 
Milwaukee 3, Wisc. Division 2-7844 















ATTERSON 
MERSON 
OMSTOCK., Inc. 





A 
’; 
SBURGH: 


STEEL MILLS—INDUSTRIALS 
UTILITIES 


313 EAST CARSON ST. ZONE 19 











Auburn & Associates, Inc. 


Engineers 


ELECTRICAL LAYOUTS FOR 
STEEL MILLS 


923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 1-5014 








PHILADELPHIA DISTRICT 








TOWLE & Son Co. 

18 West Chelten Ave. GE 8-1930 
PHILADELPHIA 44 
Representing: 

THE TOOL STEEL GEAR AND PINION CO. 
Cincinnati 16, Ohio 











PITTSBURGH DISTRICT 


ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC. 





W. G. KERR CO., INC. 

520 Oliver Building PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and SpeedReducers 

REEVES—Voariable Speed Drives 

THOMAS—Flexible Couplings 

WICHITA—Air Tube Disc Clutches & Brakes 

TELSMITH—Telsmith Crushers 

CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 











CONSTRUCTION 
COMPANY, INC 
Walnut St.. Pittsburgh 32, Pa 


CHEMSTEE 





204 Chemstee! Bid 


Send data on Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION : 


, 

; 

é of pickling and other tanks; flooring. 

é yp 
~ 


SBS(TEAR OUT & MAIL WITH LETTERHEAD) = 
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CONSULTING ENGINEERS 
ROSS E. BEYNON 


Consultant 
ROLLING LAYOUT AND ROLL DESIGN 
7658 Coles Avenue Chicago 49, Illinois 
Telephone SAginaw 1-3466 











LOYAL R. MILBURN 
Consulting Electrical Engineer 


Registered State of Michigan 
1928 Guardian Building * Detroit 26, Michigan 


Telephone: Woodward 3-8706 or 
Whitmore Lake 5141 








W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Electrical Engineers 
Engineering * Design * Layout 
Heavy Industrial Power & Light 


204 Columbia Building .. Cleveland 15, Ohio 
Prospect 1-2060 








HOUSER AND CARAFAS ENGINEERING CO. 


Engineering for Industry 
969 Liberty Avenue -:- Pittsburgh 22, Pa. 
Phone: GRant 1-9929 


PR 0 awe eS 


cm 


















MILL OPERATORS’ PULPITS 
WALLACE F. SCHOTT i iG 


e CONSTRUCTED BY ‘ 
JAMES CAfAPBELL SMITH, INC. 





POSITIONS VACANT 








Blast Furnace Superintendent 
Qualified Blast Furnace Superintendent or 
Assistant on single stack plant. Give experience, 
education and salary expected. Write in detail. 
Box 802, IRON AND STEEL ENGINEER, 1010 
Empire Building, Pittsburgh 22, Pa. 
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THE ENGINEERING MART 


(CLVcTINT FT) 


POSITIONS VACANT 








WANTED: 


Director 
of Steel 
Research 


We want a thoroughly experienced re- 
search man to head up a metal and steel 
product program in a central midwest 
growing steel mill. Especially interested in 
receiving applications from those whose 
experience has encompassed research 
problems dealing with silicon and alloy 
steels. The lack of this experience need 
not disqualify likely candidates. Fine op- 
portunity and bright future is ahead for 
the man who wants to organize a group to 
work at his direction. Give full details of 
experience and salary requirements. Re- 
plies will be held in strict confidence. Our 
people know of this situation. 


BOX 801, IRON AND STEEL ENGINEER 
1010 EMPIRE BUILDING, PITTSBURGH 22, PA. 











AVAILABLE 
for Prompt Delivery 


MAGAZINE TYPE 
SLAB UNPILER 


For Handling Slabs up 
to 74” Wide x 20’ Long 
Piled 3’-4” High. 

e 
Slabs are Removed 
One at a Time for 
Feeding to the Furnace 
Approacch Table. 

e 








For Additional Information 


Write Box 804 
IRON AND STEEL ENGINEER 
1010 Empire Building, Pittsburgh 22, Pa. 








THE COST OF AN AD 
THIS SIZE IS $8.00 
PER INSERTION 
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AVAILABLE 
for Prompt Delivery 


FORGING PRESS 
MANIPULATOR 


With Integral Hydraulic 
System, Drives and Elec- 
trical Equipment, for 
Handling and Manip- 
ulating Forging Ingots 
weighing up to 75 Tons. 
—e 
For Additional Information 


Write Box 803 
IRON AND STEEL ENGINEER 
1010 Empire Building, Pittsburgh 22, Pa. 











USE THE 
ENGINEERING MART 











BOOK REVIEWS 
(Continued from page 235) 

lows the period of supremacy of Eng- 
land. The introduction of English 
processes into other countries is de- 
scribed. Then follows a section on 
modern history. Reviewed by W. W. 
Trinks. 


“ASTM Standards On Gaseous 
Fuels” 1954 edition, contains in their 
latest approved form all of the ASTM 
test methods used in this field. The 
test methods cover: measurement of 
gaseous fuel samples; sampling (Na- 
tural gas; manufactured gas; lique- 
fied petroleum gases); analysis of 
(natural gases by the volumetric- 
chemical method; natural gases and 
related types of gaseous mixtures by 
the mass spectrometer; carbureted 
water gas by the mass spectrometer) ; 
gaseous fuels (water vapor content, 
by measurement of dew-point tem- 
perature; calorific value, by the wa- 
ter-flow calorimeter; specific grav- 
ity); sulphur in petroleum products 
ad liquefied petroleum gases by the 
CO.-O, lamp method; vapor pres- 
sure of liquefied petroleum gases. 
Copies of this 184-page publication, 
heavy paper cover, 6 x 9-in., can be 
obtained from Headquarters of the 
American Society for Testing Ma- 
terials, 1916 Race Street, Philadel- 
phia 3, Pa., at $2.50 each. 











CITY OF VANCOUVER 
BRITISH COLUMBIA, CANADA 


NOTICE TO CONTRACTORS 


Demolition and Removal of the 
Old Granville Bridge 


SEALED TENDERS are invited from Contrac- 
tors for the demolition and disposal of the old 
Granville Bridge over False Creek and Granville 
Island, Vancouver, B. C. 


TENDERS WILL BE RECEIVED BY THE UNDER- 
SIGNED NOT LATER THAN 9 A.M. SEPTEMBER 
14TH, 1954, AND SHALL BE MARKED “TENDER 
FOR DEMOLITION OF OLD GRANVILLE BRIDGE.” 
TENDERS RECEIVED AFTER TIME NOTED WILL 
BE RETURNED UNOPENED. 


Plans, Specifications, Form of Tender and 
other particulars may be obtained at the office 
of the City Engineer, City Hall, Vancouver, 
B. C. upon payment of the sum of Twenty-five 
Dollars ($25.00) which sum will be refunded 
on the return of the plans, specifications and 
other documents in good condition. 


Each tender must be accompanied by the 
sum of $10,000.00 or in lieu thereof by a 
cheque certified by a Vancouver Branch of a 
Chartered Bank in Canada for the sum of 
$10,000.00, payable to the City of Vancouver, 
or by a bid bond of a Guarantee Company, au- 
thorized to carry on business in the Province 
of British Columbia, for payment to the City of 
Vancouver of the said amount, conditioned up- 
on the due execution of a formal contract with 
the City of Vancouver satisfactory to the City 
Solicitor. The said sum of $10,000.00 or the 
amount of the said cheque or bond of the suc- 
cessful tenderer will be forfeited to the City 
of Vancouver aforesaid, should he decline or 
fail to enter into a contract for the work as 
aforesaid, within six days after being notified 
by the City Solicitor so to do. 

The certified cheque or bond accompanying 
each unsuccessful tender will be returned to 
such tenderer upon the awarding of the con- 
tract to the successful tenderer. 

The successful tenderer will be requested 
to furnish a performance bond for the sum of 
One Hundred Thousand Dollars ($100,000.00) 
in a form approved by the City Solicitor, condi- 
tioned upon the due and proper performance 
of the Contract. When the said performance 
bond has been furnished the said bid bond or 
cheque for Ten Thousand Dollars $10,000.00) 
of the successful tenderer will be returned. 

Tenders must follow the Form of Tender 
supplied by the City Engineer. The said ten- 
ders will be opened at 10 a.m. September 14, 
1954, in the No. 1 Committee Room, City Hall, 
Vancouver, B. C. 

The lowest or any tender not necessarily 
accepted. 


RONALD THOMPSON, 


CITY CLERK. 
City Hall, 
Vancouver, British Columbia, 
Canada, 


July 13th, 1954. 
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pioneering developments keep WHEELABRATOR® first in 


Steel Strip Descaled without Scale Breaking 


More uniform, better quality strip at lower 


cost with Wheelabrator mechanical cleaning 


Advantages of Airless Wheela- 
brator mechanical cleaning at 
Washington Steel Corp. in re- 
moving scale from stainless steel 
strip is summarized by Mr. T. A. 
Fitch, President, as follows: ‘“The 
Wheelabrator makes short work 
of the heavy scale with none of 
the rolled-in scale, coil digs, 
slivers, etc. so common to cold- 
rolled methods of scale breaking. 
It is faster, more efficient, and 
does a better job quality-wise.” 


Bulletin 894 tells how 
to descale steel strip 
at high speeds and 
low cost. Send for 
your copy tod.ty. 








Prior to the installation of the 
Wheelabrator in its strand an- 
nealing and pickling line, Wash- 
ington bought annealed and 
pickled coils for cold rolling 
and finishing. With the Wheela- 
brator they are obtaining better 
quality descaling at production 
line speeds plus a reduction in 
manpower and reduced use of 
pickling acid. 

Mechanical descaling of steel 
strip with the Wheelabrator as 













blast cleaning 


an integral unit in steel cleaning 
lines is also returning impressive 
savings for other steel producers 
and fabricators alike. Rome 
Cable Corp., for example, select- 
ed Wheelabrating for descaling 
steel strip because it was the only 
process that would economically 
remove surface scale and permit 
the rest of the plant to maintain 
its high production without re- 
quiring a major portion of its 
plant area. 

Wherever steel is processed in 
large quantities, the possibilities 
for saving money with a Wheela- 
brator are tremendous. Write 
today for full details. 





AIRLESS BLA 


WHEELABRATOR & EQUIPMENT CORP. CLEANING 








396 S. Byrkit St., 


Mishawaka, Ind. 
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you CAN bring down maintenance costs and step 


up the performance of your roll necks by using Texaco Regal 


Oil in the circulating system. Texaco Regal Oil assures the best 
possible protection against heavy loads and high temperatures. 
It also separates rapidly from water. 

Texaco Regal Oil is turbine-quality oil especially suited to 
heavy duty service. It has outstanding resistance to oxidation, 
emulsification and sludging . . . keeps oil lines and bearings 
clean for uninterrupted flow of protective lubricant. 

In your enclosed reduction gears, use Texaco Meropa Lubri- 
cant. Its high “EP” and high resistance to oxidation, thickening 
and foaming assure smoother operation, longer gear and 
bearing life. 

A Texaco Lubrication Engineer will gladly help you get more 
efficient machinery performance throughout your mill. Just call 
the nearest of the more than 2,000 Texaco Distributing Plants 
in the 48 States, or write The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


Sc TEXACO Regal Oils 


(HEAVY CIRCULATING OILS) 





